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(57)Abstract: 

PURPOSE: To impart satisfactory heat insulating performance, UV shielding performance, etc., at the time 
of interposing an intermediate film layer between two transparent glasses to form the laminated glass by 
dispersing functional superfine particles with the diameter specified or below in the intermediate film layer. 



CONSTITUTION: Functional superfine particles (e.g. conductive antimony-contg. tin oxide superfine 
particles) having <0.2jxm diameter are dispersed in an intermediate film. A polyvinyl butyral resin film is 
preferably used as the intermediate film. When the functional superfine particles are dispersed, the 
particles having <0.2^m diameter are uniformly dispersed in a solvent dissolving the polyvinyl butyral resin, 
and then the solvent is uniformly dissolved in the resin along with an additive such as a plasticizer and 
kneaded, formed into film and dried. Subsequently, at least two transparent glass sheets are laminated by 
using the obtained intermediate film and vitrified, and a laminated glass is produced. 



LEGAL STATUS 

[Date of request for examination] 24.02.1998 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 
[Date of final disposal for application] 

[Patent number] 31 54645 

[Date of registration] 02.02.2001 

[Number of appeal against examiner s decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

http://wwwl9.ipdI.ncipi.go.jp/PAl/result/detail/main/wAAA.way52DA408259279PLhtm 6/14/2005 



BEST AVAILABLE COPY 



JP,08-259279,A [CLAIMS] 



Page 1 of 3 




* NOTICES * ^ 

JPO £Lnd NCI PI are not: responsible for any 
damages caused "by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated, 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] In the laminated glass which has an interlay er layer between the transparence glass plate-like objects 
of at least two sheets, particle size in this interlayer layer Laminated glass characterized by making it come to 
distribute a functional ultrafine particle 0.2 micrometers or less. 

[Claim 2] Laminated glass according to claim 1 with which said interlayer is characterized by being the 
polyvinyl-butyral system resin film. 

[Claim 3] Laminated glass according to claim 1 with which said interlayer is characterized by being the 
ethylene-vinylacetate copolymer system resin film. 

[Claim 4] the particle size of said functional ultrafine particle - 0.15 to 0.001 micrometer it is — laminated glass 
according to claim 1 to 3 characterized by things. 

[Claim 5] Laminated glass according to claim 1 to 4 with which the mixed rate of said functional ultrafine 
particle is characterized by being less than [ 10.0wt% ]. 

[Claim 6] Laminated glass according to claim 1 to 5 with which the mixed rate of said functional ultrafine 
particle is characterized by being 2.0 - 0.01wt%. 

[Claim 7] Said functional ultrafine particle Sn, Ti, Si, Zn, Zr, Fe, aluminum, Cr, Co, Ce, In, nickel, Ag, Cu, Pt, 
Mn, Ta, and W, The metal of V and Mo, an oxide, a nitride, a sulfide, or Sb and F Each independent object of a 
dope object. Or laminated glass according to claim 1 to 6 characterized by being the coat object which covered 
the composite which comes to choose at least two or more sorts from these, the mixture which contains an 
organic resin object in each independent object or a composite concerned further, or an organic resin object. 
[Claim 8] Laminated glass according to claim 1 to 7 with which said interlayer is characterized by coming to 
contain each independent one of an organic system ultraviolet ray absorbent, an organic system heat ray 
absorbent, or a pigment, or these. 

[Claim 9] Laminated glass according to claim 1 to 8 with which said laminated glass is characterized by being 
structural glass. 

[Claim 10] Laminated glass according to claim 1 to 8 with which said laminated glass is characterized by being 
window glass for automobiles. 

[Claim 11] Particle size in the approach of manufacturing the laminated glass which has an interlayer layer 
between the transparence glass plate-like objects of at least two sheets The manufacture approach of the 
laminated glass characterized by carrying out laminated-glass-ized processing for said glass plate of at least two 
sheets using this interlayer that made the functional ultrafine particle 0.2 micrometers or less distribute. 
[Claim 12] The manufacture approach of laminated glass according to claim 11 that said interlayer is 
characterized by being the polyvinyl-butyral system resin film. 

[Claim 13] said polyvinyl-butyral system resin film — particle size 0.2 micrometers Make it distribute and it 
considers as a functional ultrafine particle distribution plasticizer. the following functional ultrafine particles ~ 
the inside of a plasticizer — less than [ 80.0wt% ] — This functional ultrafine particle distribution plasticizer 
subsequently, in polyvinyl-butyral system resin Distributed addition is carried out at least, polyvinyl-butyral 
system resin — receiving ~ a functional ultrafine particle distribution plasticizer ~ less than [ 50wt% ] — The 
manufacture approach of the laminated glass according to claim 11 to 12 characterized by having added other 
additives suitably and obtaining a functional ultrafine particle from the raw material resin for film distributed to 
homogeneity by carrying out mixed kneading. 

[Claim 14] said functional ultrafine particle distribution plasticizer — particle size 0.2 micrometers Following 
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0.001 the functional ultrafin^particle more than mum — the inside of a plasucizer - less than [ 20.0wt% ] ~ the 
manufacture approach of the laminated glass according to claim 12 to 13 characterized by being the thing which 
it makes it come to distribute. 

[Claim 15] Said particle size to the solvent which dissolves polyvinyl-butyral system resin 0.2 micrometers 
Following 0.001 After distributing the functional ultrafine particle more than mum homogeneity or in the shape 
of homogeneity at least, [ said interlayer ] Suitably, with a plasticizer and other additives, make polyvinyl- 
butyral system resin carry out the homogeneity dissolution, carry out mixed kneading, and the solvent 
concerned is film-ized from the raw material resin for film. The manufacture approach of the laminated glass 
according to claim 1 1 characterized by being the polyvinyl-butyral system resin film dried and obtained by 50 - 
110 **. 

[Claim 16] Said particle size at least to the polyvinyl-butyral system resin which said interlayer heated beyond 
the temperature of 55-90 degrees C which is a glass transition point, and softened 0.2 micrometers Following 
0.001 The manufacture approach of the laminated glass according to claim 11 characterized by being the 
polyvinyl-butyral system resin film which added the functional ultrafine particle more than mum directly, and 
carried out mixed kneading, and which was obtained from the raw material resin for film which carried out 
homogeneity distribution. 

[Claim 17] The manufacture approach of laminated glass according to claim 11 that said interlayer is 
characterized by being ethylene-vinylacetate copolymer system resin. 

[Claim 18] said ethylene-vinylacetate copolymer system resin — particle size 0.2 micrometers Make it distribute 
and it considers as a functional ultrafine particle distribution plasticizer. the following functional ultrafine 
particles - the inside of a plasticizer - less than [ 80.0wt% ] - This functional ultrafine particle distribution 
plasticizer subsequently, in ethylene-vinylacetate copolymer system resin It adds at least, ethylene-vinylacetate 
copolymer system resin — receiving ~ a functional ultrafine particle distribution plasticizer — less than 
[ 50wt% ] ~ Claim 1 1 characterized by having added other additives suitably and obtaining a functional 
ultrafine particle from the raw material resin for film distributed to homogeneity by carrying out mixed 
kneading, and the manufacture approach of laminated glass given in 17. 

[Claim 19] said functional ultrafine particle distribution plasticizer - particle size 0.2 micrometers Following 
0.001 mum the above functional ultrafine particle - the inside of a plasticizer — less than [ 20.0 wt% ] - the 
manufacture approach of laminated glass claims 1 1 and 17 characterized by being the thing which it makes it 
come to distribute thru/or given in 18. 

[Claim 20] Said particle size to the solvent for ethylene-vinylacetate copolymer system resin 0.2 micrometers 
Following 0.001 After distributing the functional ultrafine particle more than mum homogeneity or in the shape 
of homogeneity at least, [ said interlayer ] Suitably, with other additives, make ethylene-vinylacetate copolymer 
system resin carry out the homogeneity dissolution, carry out mixed kneading, and the solvent concerned is 
film-ized from the raw material resin for film. Claim 11 characterized by being ethylene-vinylacetate copolymer 
system resin dried and obtained by 50 - 1 10 **, and the manufacture approach of laminated glass given in 17. 
[Claim 21] Said particle size at least to the ethylene-vinylacetate copolymer system resin which said interlayer 
heated beyond the temperature of 55-90 degrees C which is a glass transition point , and softened 0.2 
micrometers Following 0.001 Claim 11 characterize by be ethylene-vinylacetate copolymer system resin which 
added the functional ultrafine particle more than mum directly , and carried out mixed kneading , and which 
was obtained from the raw material resin for film which carried out homogeneity distribution , and the 
manufacture approach of laminated glass given in 17 . 

[Claim 22] Said functional ultrafine particle Sn, Ti, Si, Zn, Zr, Fe, aluminum, Cr, Co, Ce, In, nickel, Ag, Cu, Pt, 
Mn, Ta, and W, The metal of V and Mo, an oxide, a nitride, a sulfide, or Sb and F Each independent object of a 
dope object. Or the manufacture approach of the laminated glass according to claim 1 1 to 21 characterized by 
being the coat object which covered the composite which comes to choose at least two or more sorts from these, 
the mixture which contains an organic resin object in each independent object or a composite concemed further, 
or an organic resin object. 

[Claim 23] The manufacture approach of laminated glass according to claim 11 to 17 that film-ization of said 
raw material resin for film is characterized by being based on the mold extrusion method or the calendering roll 
method of a conventional method. 

[Claim 24] The manufacture approach of laminated glass according to claim 1 1 to 17 that said laminated-glass- 
ized processing is characterized by being based on the autoclave method, 
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[Claim 25] Claims 1 1 and 1 Wnaracterized by basing said laminated-glass-ized processing on heating for 20 - 
30 minutes in the temperature requirement of 80 - 120 ** while carrying out a temperature up from ordinary 
temperature to 120 ** under reduced pressure thru/or the manufacture approach of laminated glass given in 22. 

[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the laminated glass which has an interlayer layer between the transparence glass plate-like objects 
of at least two sheets, particle size in this interlayer layer Laminated glass characterized by making it come to 
distribute a functional ultrafine particle 0.2 micrometers or less. 

[Claim 2] Laminated glass according to claim 1 with which said interlayer is characterized by being the 
polyvinyl-butyral system resin film. 

[Claim 3] Laminated glass according to claim 1 with which said interlayer is characterized by being the 
ethylene-vinylacetate copolymer system resin film. 

[Claim 4] the particle size of said functional ultrafine particle - 0.15 to 0.001 micrometer it is — laminated glass 
according to claim 1 to 3 characterized by things. 

[Claim 5] Laminated glass according to claim 1 to 4 with which the mixed rate of said functional ultrafine 
particle is characterized by being less than [ 10.0wt% ]. 

[Claim 6] Laminated glass according to claim 1 to 5 with which the mixed rate of said functional ultrafine 
particle is characterized by being 2.0 - 0.01wt%. 

[Claim 7] Said functional ultrafine particle Sn, Ti, Si, Zn, Zr, Fe, aluminum, Cr, Co, Ce, In, nickel, Ag, Cu, Pt, 
Mn, Ta, and W, The metal of V and Mo, an oxide, a nitride, a sulfide, or Sb and F Each independent object of a 
dope object, Or laminated glass according to claim 1 to 6 characterized by being the coat object which covered 
the composite which comes to choose at least two or more sorts from these, the mixture which contains an 
organic resin object in each independent object or a composite concerned further, or an organic resin object. 
[Claim 8] Laminated glass according to claim 1 to 7 with which said interlayer is characterized by coming to 
contain each independent one of an organic system ultraviolet ray absorbent, an organic system heat ray 
absorbent, or a pigment, or these. 

[Claim 9] Laminated glass according to claim 1 to 8 with which said laminated glass is characterized by being 
structural glass. 

[Claim 10] Laminated glass according to claim 1 to 8 with which said laminated glass is characterized by being 
window glass for automobiles. 

[Claim 11] Particle size in the approach of manufacturing the laminated glass which has an interlayer layer 
between the transparence glass plate-like objects of at least two sheets The manufacture approach of the 
laminated glass characterized by carrying out laminated-glass-ized processing for said glass plate of at least two 
sheets using this interlayer that made the functional ultrafine particle 0.2 micrometers or less distribute. 
[Claim 12] The manufacture approach of laminated glass according to claim 11 that said interlayer is 
characterized by being the polyvinyl-butyral system resin film. 

[Claim 13] said polyvinyl-butyral system resin film - particle size 0.2 micrometers Make it distribute and it 
considers as a functional ultrafine particle distribution plasticizer. the following functional ultrafine particles ~ 
the inside of a plasticizer - less than [ 80.0wt% ] ~ This functional ultrafine particle distribution plasticizer 
subsequently, in polyvinyl-butyral system resin Distributed addition is carried out at least, polyvinyl-butyral 
system resin — receiving ~ a functional ultrafine particle distribution plasticizer — less than [ 50wt% ] — The 
manufacture approach of the laminated glass according to claim 1 1 to 12 characterized by having added other 
additives suitably and obtaining a functional ultrafine particle from the raw material resin for film distributed to 
homogeneity by carrying out mixed kneading. 

[Claim 14] said functional ultrafine particle distribution plasticizer ~ particle size 0.2 micrometers Following 
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0.001 the functional ultrafin^^ticle more than mum ~ the inside of a plas!fcizer — less than [ 20.0wt% ] — the 
manufacture approach of the laminated glass according to claim 12 to 13 characterized by being the thing which 
it makes it come to distribute. 

[Claim 15] Said particle size to the solvent which dissolves polyvinyl-butyral system resin 0.2 micrometers 
Following 0.001 After distributing the functional ultrafine particle more than mum homogeneity or in the shape 
of homogeneity at least, [ said interlayer ] Suitably, with a plasticizer and other additives, make polyvinyl- 
butyral system resin carry out the homogeneity dissolution, carry out mixed kneading, and the solvent 
concerned is film-ized from the raw material resin for film. The manufacture approach of the laminated glass 
according to claim 1 1 characterized by being the polyvinyl-butyral system resin film dried and obtained by 50 - 
110 **. 

[Claim 16] Said particle size at least to the polyvinyl-butyral system resin which said interlayer heated beyond 
the temperature of 55-90 degrees C which is a glass transition point, and softened 0.2 micrometers Following 
0.001 The manufacture approach of the laminated glass according to claim 11 characterized by being the 
polyvinyl-butyral system resin film which added the functional ultrafine particle more than mum directly, and 
carried out mixed kneading, and which was obtained from the raw material resin for film which carried out 
homogeneity distribution. 

[Claim 17] The manufacture approach of laminated glass according to claim 11 that said interlayer.is 
characterized by being ethylene-vinylacetate copolymer system resin. 

[Claim 18] said ethylene-vinylacetate copolymer system resin — particle size 0.2 micrometers Make it distribute 
and it considers as a functional ultrafine particle distribution plasticizer. the following functional ultrafine 
particles ~ the inside of a plasticizer — less than [ 80.0wt% ] — This functional ultrafine particle distribution 
plasticizer subsequently, in ethylene-vinylacetate copolymer system resin It adds at least, ethylene-vinylacetate 
copolymer system resin ~ receiving ~ a functional ultrafine particle distribution plasticizer — less than 
[ 50wt% ] - Claim 1 1 characterized by having added other additives suitably and obtaining a functional 
ultrafine particle from the raw material resin for film distributed to homogeneity by carrying out mixed 
kneading, and the manufacture approach of laminated glass given in 17. 

[Claim 19] said functional ultrafine particle distribution plasticizer - particle size 0.2 micrometers Following 
0.001 mum the above functional ultrafine particle - the inside of a plasticizer — less than [ 20.0wt% ] - the 
manufacture approach of laminated glass claims 1 1 and 17 characterized by being the thing which it makes it 
come to distribute thru/or given in 18. 

[Claim 20] Said particle size to the solvent for ethylene-vinylacetate copolymer system resin 0.2 micrometers 
Following 0.001 After distributing the functional ultrafine particle more than mum homogeneity or in the shape 
of homogeneity at least, [ said interlayer ] Suitably, with other additives, make ethylene-vinylacetate copolymer 
system resin carry out the homogeneity dissolution, carry out mixed kneading, and the solvent concerned is 
film-ized from the raw material resin for film. Claim 1 1 characterized by being ethylene-vinylacetate copolymer 
system resin dried and obtained by 50-110 **, and the manufacture approach of laminated glass given in 17. 
[Claim 21] Said particle size at least to the ethylene-vinylacetate copolymer system resin which said interlayer 
heated beyond the temperature of 55-90 degrees C which is a glass transition point , and softened 0.2 
micrometers Following 0.001 Claim 11 characterize by be ethylene-vinylacetate copolymer system resin which 
added the functional ultrafine particle more than mum directly , and carried out mixed kneading , and which 
was obtained from the raw material resin for film which carried out homogeneity distribution , and the 
manufacture approach of laminated glass given in 17 . 

[Claim 22] Said functional ultrafine particle Sn, Ti, Si, Zn, Zr, Fe, aluminum, Cr, Co, Ce, In, nickel, Ag, Cu, Pt, 
Mn, Ta, and W, The metal of V and Mo, an oxide, a nitride, a sulfide, or Sb and F Each independent object of a 
dope object. Or the manufacture approach of the laminated glass according to claim 1 1 to 21 characterized by 
being the coat object which covered the composite which comes to choose at least two or more sorts from these, 
the mixture which contains an organic resin object in each independent object or a composite concerned further, 
or an organic resin object. 

[Claim 23] The manufacture approach of laminated glass according to claim 1 1 to 17 that film-ization of said 
raw material resin for film is characterized by being based on the mold extrusion method or the calendering roll 
method of a conventional method. 

[Claim 24] The manufacture approach of laminated glass according to claim 11 to 17 that said laminated-glass- 
ized processing is characterized by being based on the autoclave method. 
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iracterized by basing said laminated-glass^red processing on heating for 20 - 
30 minutes in the temperature requirement of 80 - 120 ** while carrying out a temperature up from ordinary 
temperature to 120 ** under reduced pressure thru/or the manufacture approach of laminated glass given in 22. 



[Translation done,] 



http://www4jpdl.ncipi.go jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.ncip 6/14/2005 



JP,08-259279.A PETAILED DESCRIPTION] 



Page 1 of 13 




JPO and NCIPI are not responsible £or any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



PDetailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the laminated glass which becomes by doubling and 
processing various kinds of functional ultrafine particles, such as coloring, a heat ray, and ultraviolet-rays cutoff 
film, electric-wave transparency, using the resin interlayer layer which it has suitably, and its manufacture 
approach. 

[0002] While having the ultraviolet-rays cutoff which becomes kind to solar radiation permeability, a great 
environment, and a great man who make the air conditioning effectiveness improve It is what has visible-ray 
permeability broad from a comparatively high thing to a low thing. Reduction can do electromagnetic 
interferences, such as radio disturbance in broadcast of AM electric wave, FM electric wave, etc., or a ghost 
phenomenon. It is electric-wave transparency mold heat ray ultraviolet-rays electric shielding glass usable as 
laminated glass of colored [ colorlessness to ], and various color tones which needs electric-wave permeability 
ability. The aperture material for automobiles, for example, a front window, of course especially as structural 
aperture material A rear window, a side window, or a sunroof is provided with the aperture material for 
airplanes, the laminated glass which, further in addition to this, has broadly applicable useful functionality, such 
as an industrial member, and its manufacture approach again. 
[0003] 

[Description of the Prior Art] functional grant of the clearance in recent years and structural glass, coloring and 
heat insulation, ultraviolet-rays cutoff, electric-wave transparency, etc., etc. — of course - the glass for vehicles 
— also setting — in the car — a connoisseur — the solar-radiation energy which carries out ON is covered, and 
from the purpose which reduces a temperature rise in the car and a cooling load, further, human material both 
sides and in order to make it environment-friendly, heat ray electric shielding glass and the thing which added 
ultraviolet-rays electric shielding are adopted as vehicles. Moreover, the following is known as what the high 
permeability ability of various electric waves is required with the high temperature line ultraviolet-rays electric 
shielding engine performance, and distributed the particle or the ultrafine particle to the interlayer of laminated 
glass especially, having light permeability sufficient in the Green color tone in this glass for vehicles recently 
especially. 

[0004] For example, at least one sort of light absorption agents carried from the group which consists of a 
benzotriazol derivative expressed with the general formula which the interlayer for short wave Nagamitsu line 
cutoff nature laminated glass is indicated by JP,2-22152,A, and was specified as it. At least 90 % of the weight 
It consists of plasticization polyvinyl butyral resin containing the particle-like mineral matter of the particle size 
distribution in the size range which is 250-400nm. 400nm The thing which the light of the following 
wavelength is intercepted [ thing ] substantially and makes light with a wavelength of 450nm or more penetrate 
substantially is indicated, and the content of a light absorption agent is 0.4-6. It is weight % and the content of 
particle-like mineral matter It is indicated that it is 2 - 17 % of the weight. 

[0005] Moreover, to JP,4- 160041, A The windowpane for automobiles is indicated and it is mean particle 
diameter 0.1 between transparence plate-like part material, mum The thing which comes to form the 
mixolinmion of the following ultrafine particles and a glass component is indicated. Two ultrafine particles and 
a glass component are pinched between transparence plate-like part material, and transparence plate-like part 
material is pasted up by the glass component. Or the interlayer (PVB) of plastics is prepared between 
transparence plate-like part material, and it is particle size 0.1 between this interlayer and each plate-like part 
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material, respectively, mum i^omes to forai the mixolimnion of the followmg ultrafine particles and a glass 
component. Or mean particle diameter 0.3-0.5 mum Making the particle for spacers intermingled in a 
mixolimnion etc. is indicated. 

[0006] Moreover, to JP,4-261842,A The interlayer which the glass laminate is indicated and w^as arranged 
between organic glass, the transparent body, and organic glass and the transparent body, Are the glass laminate 
which **** and what is formed with the resin constituent with which an interlayer contains the ethylene ethyl 
acrylate copolymerization resin which carried out graft denaturation of the vinylsilane is indicated. Ethylene 
ethyl acrylate copolymerization resin 100 with which the resin constituent carried out graft denaturation of the 
vinylsilane Containing the weight section, and the silicon-dioxide particle 3-30 weight sections is indicated. 
[0007] 

[Problem(s) to be Solved by the Invention] As mentioned above, the interlayer for short wave Nagamitsu line 
cutoff nature laminated glass indicated by JP,2-22152,A etc. At least 90 % of the weight added by polyvinyl 
butyral resin is 250-400nm. The particle-like mineral matter of the particle size distribution in a size range is 
400nm as a light-scattering agent. So that the following ultraviolet-rays parts may be scattered It carries out, 
alternative absorption of a light absorption agent is promoted, and it is 400nm. While intercepting the light of 
the following wavelength substantially Light transmission in [ wavelength ] 450-700nm For example, 70 etc.% 
or more etc., 450nm Wavelength of 420nm which the light of the above wavelength is made to penetrate 
substantially, transparency is held, and there is moreover no muddiness at the observation in the edge of the 
white lamp image of lOOW, and shows the yellow taste Although the light transmission which can be set is also 
50% or more and it is said that a good adhesive property is shown For example, heat insulation property is 
brought about and, for a **** reason, at least 90 % of the weight is 250-400nm. When the adiathermic particle- 
like mineral matter of the particle size distribution in a size range is added to polyvinyl butyral resin For 
example, 450-700nm It is what the publication of the publication of light transmission being able to adopt now 
as a windowpane for automobiles moreover at 70% or more in the wavelength range to suggest does not have, 
either. Of course, that the particle size of adiathermic particle-like mineral matter is comparatively large needs 
to also make [ many ] the addition with 2 - 17 % of the weight. 

[0008] Moreover, for example, the windowpane for automobiles indicated by JP,4- 160041, A It is mean particle 
diameter 0.1 between transparence plate-like part material, mum A mixolimnion with the glass component of 
the following ultrafine particles, organic silicon, or an organic silicon compound is formed. The polyvinyl 
butyral (PVB) and glass which are the glass of a glass laminate or the middle class of plastics were joined. The 
defroster ability as an object for heaters, the infrared reflex function as an object for an air conditioning 
effectiveness rise, and/or sheet resistance are about 500. It will have the electromagnetic shielding function 
which are omega/opening. PVB Ethylene-vinylacetate copolymer system resin film (EVA) A heat insulation 
function in the configuration of the usual laminated glass which joined the glass of two sheets only by the 
interlayer etc. — There is a factor which is just going to be apprehensive about the ability of adhesive strength 
equivalent to usual laminated glass to be obtained, and is raised also in cost so that an ultraviolet-rays cutoff 
function, an electric-wave transparency function or colorlessness thru/or coloring may not be discovered to 
coincidence. 

[0009] Moreover, for example, the glass laminate indicated by JP,4-261842,A Ethylene ethyl acrylate 
copolymerization resin 100 which is for using organic glass and carried out graft denaturation of the vinylsilane 
As opposed to the weight section Since particle size is shorter than the wavelength (400-780nm) of a visible ray 
by making it contain the silicon-dioxide particles 3 which are 0.1 -400mmicro, such as colloidal silica and an 
ultrafine particle silica, - 30 weight sections, and making particle size into less than [ 400mmicro ], Although 
dispersion of the light which passes an interlayer tends to be prevented and it is going to make a cloudy 
improvement of the interlayer effective Whenever [ cloudy weather ] (Hayes) is JIS K6714. It is 4% or less 
extent in the based measurement, and is hard to call it not necessarily enough windowpanes for automobiles, 
especially a windshield. 
[0010] 

[Means for Solving the Problem] It is distributing in an interlayer layer suitably and making it contain a 
functional ultrafine particle, without affecting the interlayer layer for laminated glass which makes this 
invention in view of such a conventional point, and is used from the former. Functional characteristics, such as 
heat insulation property, ultraviolet-rays cutoff engine performance, and electric-wave permeability ability, are 
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given, moreover, it glares wi^^eservation and reflexibility of control of the color tone of a clearance thru/or 
coloring, and fluoroscopy nature, and prevention of admiration etc. is brought about with sufficient balance. **, 
Can acquire the quaUty which is not different from conventional laminated glass, and neither special component 
presentation glass nor special surface treatment glass is needed. And it remains as it is and a laminated-glass 
production line present in use can be performed by the laminated-glass-ized processing activity. For example, 
cheaply, easy moreover, it can respond to the magnitude and the gestalt of glass freely, and glass, glass and 
glass, plastics, bilayer glass, etc. can be manufactured. Of course, it can apply also to the glass for windshields 
enough especially, and structural aperture material offers the aperture material for automobiles, the aperture 
material for airplanes, and the useful functional laminated glass used as the optimal thing for the latest needs. 
[0011] That is, in the laminated glass which has an interlayer layer between the transparence glass plate-like 
objects of at least two sheets, particle size this invention in this interlayer layer Laminated glass characterized 
by making it come to distribute a functional ultrafine particle 0.2 micrometers or less. 

[0012] And laminated glass with which said interlayer is characterized by being the polyvinyl-butyral system 
resin film and which was mentioned above. Moreover, laminated glass with which said interlayer is 
characterized by being the ethylene- vinylacetate copolymer system resin film and which was mentioned above. 
[0013] furthermore, the particle size of said functional ultrafine particle — 0.15 to 0.001 micrometer it is — 
laminated glass which is characterized by things and which was mentioned above. Furthermore, laminated glass 
with which the mixed rate of said functional ultrafine particle is characterized by being less than [ 10.0wt% ] 
and which was mentioned above. 

[0014] Laminated glass with which the mixed rate of said functional ultrafine particle is characterized by being 
2.0 - 0.01wt% further again and which was mentioned above. Said functional ultrafine particle Furthermore, Sn, 
Ti, Si, Zn, Zr, Fe, aluminum, Cr, Co, Ce, In, nickel, Ag, Cu, Pt, Mn, The metal of Ta, W, V, and Mo, an oxide, 
a nitride, a sulfide, or Sb and F The composite which comes to choose at least two or more sorts from each 
independent object of a dope object, or these, Or laminated glass which is characterized by being the coat object 
- which covered the mixture or the organic resin object which contains an organic resin object in each 
independent object or a composite concerned further and which was mentioned above. 
[0015] Furthermore, laminated glass with which said interlayer is characterized by coming to contain each 
independent one of an organic system ultraviolet ray absorbent, an organic system heat ray absorbent, or a 
pigment, or these and which was mentioned above. 

[0016] Furthermore, laminated glass with which said laminated glass is characterized by being structural glass 
and which was mentioned above. Furthermore, laminated glass with which said laminated glass is characterized 
by being window glass for automobiles and which was mentioned above. 

[0017] And particle size in the approach of manufacturing the laminated glass which has an interlayer layer 
between the transparence glass plate-like objects of at least two sheets The manufacture approach of the 
laminated glass characterized by carrying out laminated-glass-ized processing for said glass plate of at least two 
sheets using this interlayer that made the functional ultrafine particle 0.2 micrometers or less disttibute. 
[0018] Moreover, the manufacture approach of the laminated glass mentioned above that said interlayer is 
characterized by being the polyvinyl-butyral system resin film, furthermore, said polyvinyl-butyral system resin 
film — particle size 0.2 micrometers Make it distribute and it considers as a functional ultrafine particle 
distribution plasticizer. the following functional ultrafine particles ~ the inside of a plasticizer ~ less than 
[ 80.0wt% ] - This functional ultrafine particle distribution plasticizer subsequently, in polyvinyl-butyral 
system resin polyvinyl-butyral system resin — receiving — a functional ultrafine particle distribution plasticizer - 
- less than [ 50wt% ] — the manufacture approach of the laminated glass which carries out distributed addition 
at least, adds other additives suitably and is characterized by obtaining a functional ultrafine particle from the 
raw material resin for film distributed to homogeneity by carrying out mixed kneading and which was 
mentioned above. 

[0019] furthermore, said functional ultrafine particle distribution plasticizer - particle size 0.2 micrometers 
Following 0.001 the functional ultrafine particle more than mum - the inside of a plasticizer - less than 
[ 20.0wt% ] — the manufacture approach of the laminated glass which is characterized by being the thing which 
it makes it come to distribute and which was mentioned above. 

[0020] Moreover, said particle size to the solvent which dissolves polyvinyl-butyral system resin 0.2 
micrometers Following 0.001 After distributing the functional ultrafine particle more than mum homogeneity or 
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in the shape of homogeneity^Weast, [ said interlayer ] Suitably, with a plasticizer and other additives, make 
polyvinyl-butyral system resin carry out the homogeneity dissolution, carry out mixed kneading, and the solvent 
concerned is film-ized from the raw material resin for film. The manufacture approach of the laminated glass 
which is characterized by being the polyvinyl-butyral system resin film dried and obtained by 50-110 and 
which was mentioned above. 

[0021] Moreover, said particle size at least to the polyvinyl-butyral system resin which said interlayer heated 
beyond the temperature of 55-90 degrees C which is a glass transition point, and softened 0.2 micrometers 
Following 0.001 The manufacture approach of the laminated glass which is characterized by being the 
polyvinyl-butyral system resin film which added the functional ultrafine particle more than mum directly, and 
carried out mixed kneading, and which was obtained from the raw material resin for film which carried out 
homogeneity distribution and which was mentioned above. 

[0022] Moreover, the manufacture approach of the laminated glass mentioned above that said interlayer is 
characterized by being ethylene-vinylacetate copolymer system resin, furthermore, said ethylene- vinylacetate 
copolymer system resin — particle size 0.2 micrometers Make it distribute and it considers as a functional 
ultrafine particle distribution plasticizer. the following functional ultrafine particles — the inside of a plasticizer 
solution - less than [ 80.0wt% ] — This functional ultrafine particle distribution plasticizer subsequently, in 
ethylene-vinylacetate copolymer system resin ethylene-vinylacetate copolymer system resin ~ receiving — a 
functional ultrafine particle distribution plasticizer - less than [ 50wt% ] — the manufacture approach of the 
laminated glass which is characterized by having added at least, having added other additives suitably, and 
obtaining a functional ultrafine particle from the raw material resin for film distributed to homogeneity by 
carrying out mixed kneading and which was mentioned above. 

[0023] furthermore, said functional ultrafine particle distribution plasticizer ~ particle size 0.2 micrometers 
Following 0.001 mum the above functional ultrafine particle — the inside of a plasticizer — less than 
[ 20.0wt% ] — the manufacture approach of the laminated glass which is characterized by being the thing which 
it makes it come to distribute and which was mentioned above. 

[0024] Moreover, said particle size to the solvent for ethylene-vinylacetate copolymer system resin 0.2 
micrometers Following 0.001 After distributing the functional ultrafine particle more than mum homogeneity or 
in the shape of homogeneity at least, [ said interlayer ] Suitably, with other additives, make ethylene- 
vinylacetate copolymer system resin carry out the homogeneity dissolution, carry out mixed kneading, and the 
solvent concerned is filni-ized from the raw material resin for film. The manufacture approach of the laminated 
glass which is characterized by being ethylene-vinylacetate copolymer system resin dried and obtained by 50 - 
110 ** and which was mentioned above. 

[0025] Moreover, said particle size at least to the ethylene-vinylacetate copolymer system resin which said 
interlayer heated beyond the temperature of 55-90 degrees C which is a glass transition point, and softened 0.2 
micrometers Following 0.001 The manufacture approach of the laminated glass which is characterized by being 
ethylene-vinylacetate copolymer system resin which added the functional ultrafine particle more than mum 
directly, and carried out mixed kneading, and which was obtained from the raw material resin for film which 
carried out homogeneity distribution and which was mentioned above. 

[0026] Said functional ultrafine particle Furthermore, Sn, Ti, Si, Zn, Zr, Fe, aluminum, Cr, Co, Ce, In, nickel, 
Ag, Cu, Pt, Mn, Ta, The metal of W, V, and Mo, an oxide, a nitride, a sulfide, or Sb and F Each independent 
object of a dope object. Or the manufacture approach of the laminated glass which is characterized by being the 
coat object which covered the composite which comes to choose at least two or more sorts from these, the 
mixture which contains an organic resin object in each independent object or a composite concerned further, or 
an organic resin object and which was mentioned above. 

[0027] Furthermore, the manufacture approach of the laminated glass mentioned above that film-ization of said 
raw material resin for film is characterized by being based on the mold extrusion method or the calendering roll 
method of a conventional method. Furthermore, the manufacture approach of the laminated glass mentioned 
above that said laminated-glass-ized processing is characterized by being based on the autoclave method. 
[0028] Furthermore, the manufacture approach of the laminated glass which is characterized by basing said 
laminated-glass-ized processing on heating for 20 - 30 minutes in the temperature requirement of 80 - 120 ** 
while carrying out a temperature up from ordinary temperature to 120 ** under reduced pressure and which was 
mentioned above. Here, as described above, particle size is 0.2 in an interlayer layer, mum Making it come to 
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distribute the following functronal ultrafine particles Solar radiation permeability demonstrating enough the 
functional characteristic of ultrafine particles, such as heat ray electric shielding engine performance, such as 65 
etc.% or less, for example controlling the scatter reflection of a light region In order to secure a super-low haze 
value, electric-wave permeabihty ability, and transparency, it is because physical properties, such as an 
adhesive property, transparency, and endurance, are maintained as a conventional interlayer for laminated glass 
even if it makes an ultrafine particle contain, and it can usually be made to perform laniinated-glass-ized 
processing in an activity with the usual laminated-glass production line. Particle size is 0.15 micrometers 
preferably. It is [ following ] extent and is about 0.10-0.001 more preferably, mum It is extent. In addition, 
about the range of particle size distribution, it is about 0.03-0.01 micrometers, for example. It is good to be 
equalized with extent. 

[0029] Moreover, having presupposed that the mixed rate of the functional ultrafine particle to an interlayer 
layer is less than [ 10.0wt% ] The amount in which solar radiation permeability demonstrates enough the 
functional characteristic of ultrafine particles, such as heat ray electric shielding engine performance, such as 65 
etc.% or less, for example is secured controlling the scatter reflection of a light region. Even if it makes it be a 
super-low haze value, electric-wave permeability ability, and transparency furthermore and moreover makes an 
ultrafine particle contain, as a conventional interlayer for laminated glass For example, an adhesive property. 
Physical properties, such as transparency and endurance, are maintained and it is because [ according to / the 
usual laminated-glass production line ] it can usually be made to perform laminated-glass-ized processing in an 
activity. When said particle size has a close relation and comes to exceed 10.0wt%, it is because especially the 
aperture material for automobiles, of course, stops being able to realize the above-mentioned requirements 
easily also as structural aperture material gradually. When the light permeability Tv is 35% or more as for 
structural laminated glass especially, for example, the mixed rate of an inorganic pigment system ultrafine 
particle is the about [ abbreviation 10-0.1 wt% ] need. It is about 8-0.05wt% more preferably, as the object for 
construction — about 9 — about -0.01wt% ~ mixing desirable as an object for automobiles — if it carries out 
comparatively — about 2.0 — about -0.01wt% — more — desirable — about 1.5 -0.05wt% — it is 1.0 - O.lwt % 
extent still more preferably. Anyway, the mixed rate (content) is determined on the balance of the engine- 
performance maintenance as laminated glass, and the functional ability to aim at. 
[0030] furthermore, an interlayer ~ the polyvinyl-butyral system resin film (PVB system) or ethylene- 
vinylacetate copolymer system resin film (EVA system) it is — ** — since these are the things of versatility as 
an interlayer for laminated glass, having carried out is desirable, and especially if it becomes the interlayer layer 
which can adjust the quality as laminated glass for needs, it will not limit. In a concrete target, it is plasticity 
PVB. [The Sekisui Chemical Co., Ltd. make, the Mitsubishi Monsanto Co. make, etc. EVA [the Du Pont make, 
the Takeda Chemical Industries, Ltd. make, and DEYURAMIN]], and denaturation EVA They are [the TOSOH 
CORP. make, Mersen G], etc. In addition, addition combination of an ultraviolet ray absorbent, an anti-oxidant, 
an antistatic agent, a thermostabilizer, lubricant, a bulking agent, coloring, the adhesion regulator, etc. is carried 
out suitably. 

[0031] In addition, or it piles both up for this interlayer containing an ultrafine particle, and the conventional 
interlayer as an interlayer, it is good also as what is considered as the configuration of sandwiching this 
interlayer containing an ultrafine particle by the conventional interlayer. 

[0032] A functional ultrafine particle Furthermore, Sn, Ti, Si, Zn, Zr, Fe, aluminum, Cr, Co, Ce, In, nickel, Ag, 
Cu, Pt, Mn, Ta, The metal of W, V, and Mo, an oxide, a nitride, a sulfide, or Sb and F Each independent object 
of a dope object. Or the composite which comes to choose at least two or more sorts from these. That or it shall 
be the coat object which covered the mixture or the organic resin object which contains organic resin in an 
independent object or a composite concemed further It is for discovering suitably heat insulation property, the 
ultraviolet-rays electric shielding engine performance, the coloring engine performance, protection-from-light 
nature, etc. as each independent one or a composite, mixture, and a coat object, and making various 
functionality and engine performance for which the object for construction and automobiles are asked discover 
as laminated glass. 

[0033] moreover - as a functional ultrafine particle - Sn, Ti, Si, Zn, Zr, Fe, aluminum, Cr, Co, Ce, In, nickel, 
Ag, Cu, Pt, Mn, Ta, W, and V etc. - others — various metals, such as Mo. for example, Sn02, Ti02, Si02, 
Zr02, ZnO, Fe 203, aluminum 203, FeO, Cr 203, Co 203, Ce02 and In 203, NiO, MnO, and CuO etc. - 
various oxides, for example, TiN and AIN etc. — a nitride or nitrogen oxides, for example, ZnS etc. ~ sulfide. 
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For example, 9wt%Sb203-STO2 (ATO) The [Sumitomo Osaka Cement make], dope object of F-Sn02 grade. 
Further for example, they are SnO2-10wt%Sb 203 and In203-5wt%Sn02 (ITO). They are composites, such as 
the [MITSUBISHI MATERIALS CORP. make], a fluororesin, PTFE, RUBURON [Daikin Industries, LTD.], 
SEFURARURU-BU [Central Glass Co., Ltd.], and low molecular weight TFE etc. ~ it mentions - having - 
moreover, ATO ITO It has the requirement as an object for automobiles, and is especially desirable. 
[0034] Further, for example Co203-aluminum 203 (TM [3410 ], 0.01-0.02 micrometers), Ti02-NiO-Co203- 
ZnO (TM3320, 0.01-0.02 micrometers), Inorganic pigment ultrafine particles, such as] by Dainichiseika Colour 
& Chemicals Mfg. Co., Ltd., are mentioned, respectively. Fe203-ZnO-Cr 203 (TM [3210 ], 0.01-0.02 
micrometers) — [ — Moreover, for example as Ti02 ultrafine particle, it is specifically. IT-S-UD 
[0.02micrometer, ] by the Idemitsu petrochemical company, and UF 01[0.018 mum. Tie Oxide Chemicals], etc., 
Fe 203 As an ultrafine particle, nano tightness [ultrafine particle globular form hematite, 0.06 micrometers It 
cannot be overemphasized that it can be used without limiting especially if the functional characteristic suitably 
asked also for the ultrafine particle which] by Showa Denko K.K. etc. is mentioned and is not mentioned 
concretely if needed can be demonstrated maintaining the quality of laminated glass. 

[0035] furthermore, about an organic system ultraviolet ray absorbent or an organic system heat ray absorbent 
As an organic system ultraviolet ray absorbent, it is 2. - (2 - hydroxy-5'-methylphenyl) Benzotriazol, 2 - (2'- 
hydroxy [ - Buthylphenyl ] - 3', 5* - JI and tert) Benzotriazol, 2-(2*-hydroxy-3 '-tert-butyl -5'-methylphenyl)-5 - 
Chlorobenzo triazole, 2-(2'-hydroxy [ - Buthylphenyl ] - 3', 5* - JI and tert)-5-chlorobenzo triazole, 2 - (2'- 
hydroxy [ - Amyl phenyl ] - 3*, 5* - JI and tert) Benzotriazol system derivatives, such as benzotriazol. Moreover, 
2, 4-dihydroxy benzophenone, 2-hydroxy - 4 - Methoxybenzophenone, 2-hydroxy - 4 - Octoxybenzophenone, 
2-hydroxy - 4 - Dodecyloxy benzophenone, 2 2' - Dihydroxy -4 - Methoxybenzophenone, 2, 2' - Dihydroxy -4, 
a 4'-dimethoxy benzophenone, 2-hydroxy - 4 - Methoxy -5 - Benzophenone system derivatives, such as a sulfo 
benzophenone. Moreover, 2-ethylhexyl - 2 - Cyano [ - Cyanoacrylate system derivatives, such as 3 and 3'- 
diphenyl acrylate, etc. are mentioned. ] - 3, 3 -diphenyl aery late, ethyl -2 - Cyano Specifically, it is 
TINUVIN327 [the Ciba-Geigy make] etc. 

[0036] Furthermore as an organic system heat ray absorbent, it is NIR-AMl. As a near infrared ray absorbent, it 
is SIR-114, SIR-128, SIR-130, SIR-132, SIR-169, SIR-103, PA-1001, and PA-1005 to [imperial chemistry 
industrial company make] and a thing. The [Mitsui Toatsu Chemicals, Inc. make] etc. is mentioned. Especially 
the thing that can be used without limiting if it demonstrates maintaining the quality of the laminated glass for 
which the object for construction and automobiles are asked cannot be overemphasized. 
[0037] furthermore, the thing for which the laminated glass which becomes with said configuration carried out 
can be used as various structural aperture material etc. — of course — especially — as the aperture material for 
automobiles - for example, a windshield and rear glass - it can be used for rear glass with a shade band, side 
glass, sunroof glass, or other various glass at things. 

[0038] Furthermore, the particle of organic resin, such as fluororesins, such as PTFE, silicon resin, and silicone 
rubber, is mentioned, and these are PVB. It is used in order to reduce the bond strength of the film and 
transparence plates, such as glass, namely, ATO and ITO etc. ~ a metallic oxide is used for the same purpose as 
the coat object which covered organic resin, such as primer spreading on said glass front face, said fluororesin, 
silicon resin, and SHIRIKO - NGOMU, in order to lower a pan mel value suitably, to adjust it since what gives 
the bond strength beyond specification may happen, and to lower in a value of standard. 
[0039] Generally moreover, as sheet resistance of glass with a glass antenna for example, in case it is the 
resistance more than 20Kohm/opening and especially an antenna is contacted It is desirable that it is the high 
resistance lOM omega / more than opening. In the sheet resistance of under lOM omega / opening It is what 
cannot compare with the electric-wave permeability of the glass plate before making it a layered product, and 
cannot be stored in the fluctuation difference within IdB sufficiently stably certainly (as an absolute value). In 
order [ sufficiently stable ] to consider as the inside of the fluctuation difference within a less than IdB 
fluctuation difference (for example, less than 0.8 dB) certainly, more than 15M omega / opening As sheet 
resistance of the desirable layered product which furthermore satisfies enough electric-wave permeability 
ability, an optical property, and physical chemical property, it is the range of lOG omega / below opening extent 
more than 20M omega / opening. As more desirable sheet resistance, it is the range of lOG omega / below 
opening extent more than 22M omega / opening. 

[0040] this glass plate-like object and said layered product which has almost equivalent electric-wave 
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permeability ability especffly — an optical property top - skillful - mutual ~ twining — the synergistic effect 
— bringing --**** ~ it considers as what [ equipped with the optical function which was markedly alike and 
was excellent in making it like as well as having raised electric-wave permeability ability and the heat ray 
electric shielding engine performance ] that stood high and is the optimal as a windowpane for automobiles 
especially. 

[0041] that is, electric- wave permeability ability being brought close to said glass plate-like object infinite, and 
it supposing that it is almost equivalent as a windowpane for automobiles, and solar radiation permeability 
looking like [ 65% or less ] the heat ray electric shielding engine performance markedly, raising it, and amenity 
in having improved further The fluoroscopy nature which made the light permeability which an operator, a 
passenger, etc. need in insurance superiors 65% or more. For example, light permeability secures 70 etc.% or 
more etc., and can make it possible to also clear a regulation top. And a light reflection factor required for 
prevention of the fluoroscopy nature fall in an operator, a passenger, etc., misconception, or fatigue of an eye 
can be made to reduce further from the conventional value, and it becomes the optimal electric-wave 
transparency mold heat ray ultraviolet-rays electric shielding laminated glass. For 68 - 70% or more, and a light 
reflection factor, moreover, solar radiation permeability is [ light permeability / 60% or less and excitation 
purity ] 15 - 10% or less 14% or less preferably as an object for automobiles, and, for 30% or more and a light 
reflection factor, moreover, solar radiation permeability is [ light permeability / 65% or less and excitation 
purity ] 20% or less 20% or less preferably as an object for construction. 

[0042] Further again the laminated glass of said electric-wave transparency mold heat ray ultraviolet-rays 
electric shielding For example, a perimeter part or a little larger part than the feeding point section is removed 
from a periphery edge by a certain width of face within the black frame of the periphery of a glass plate-like 
object, or the part which moreover really casts or post-installs a mall (frame) like this feeding point section — 
removing — further — this antenna ~ a conductor — it cannot be overemphasized that the configuration, such as 
adopting the functional interlayer which contains an ultrafine particle except for all or a part of parts, can be 
made free suitably. 

[0043] An interlayer has the heat ray electric shielding engine performance, and the glass which can be 
prevented from discovering more certainly electromagnetic interferences, such as a ghost phenomenon in the 
radio disturbance or TV image in broadcast of AM electric wave, FM electric wave, etc., etc. by being the semi- 
conductor film thru/or an insulator layer, and a high value about sheet resistance, and has sufficient electric- 
wave permeability ability can be obtained further again, and it can consider as an environment-friendly thing. 
Moreover, when the direct laminating of the film which has said heat ray electric shielding engine performance 
of high resistance is carried out to a glass antenna element for example, it can be said that it was made not to 
affect electric-wave receiving performance degradation. 

[0044] Moreover, as described above, it is glass with covering film, such as glass, the primer, the various 
functional film, etc. which is similar to a transparent clearance thru/or colored glass, tempered glass, or it as a 
glass plate-like object with minerals glass, organic glass or these compound glass, and the minerals 
manufactured especially with the so-called float glass process, and it is Green system glass and bronze system 
glass preferably, and can be adopted as gray system glass, blue system glass, etc. further, for example. 
Moreover, things which can be further used as various sheet glass products, such as a plate or a bending plate, 
such as multiple glass besides laminated glass and bilayer glass, cannot be overemphasized. Moreover, as board 
thickness, it is about 1.0mm. It is about 12mm or less more than extent, and is about 2.0nmi as an object for 
construction. About 10mm or less is desirable more than extent, and it is about 1.5mm as an object for 
automobiles. It is about 3.0mm more than extent. Below extent is desirable and it is about 2.0nmi more 
preferably. It is about 2.5mm more than extent. It is glass below extent. 

[0045] furthermore, PVB A system or EVA the system resin film - particle size - 0.2 mum Make it distribute 
and it considers as a functional ultrafine particle distribution plasticizer. the following functional ultrafine 
particles ~ the inside of a plasticizer ~ less than [ 80.0wt% ] - Subsequently, it is PVB about this functional 
ultrafine particle distribution plasticizer. A system or EVA In a system resin solution PVB A system or EVA 
Distributed addition is carried out at least, system resin - receiving ~ a functional ultrafine particle distribution 
plasticizer - less than [ 50wt% ] - That we decided to have added other additives suitably, to have carried out 
mixed kneading, and to have obtained from the raw material resin for film It is easy to distribute the direction 
which makes said functional ultrafine particle distribute in a plasticizer solution. Particle size is 0.2. mum 
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Distribution of the foUowingrnnctional ultrafine particles can be equalized enough. It is because transparency is 
acquired and is because distribution will become difficult and equalization will become becoming is easy to be 
trustworthy less gradually, if the amount of mixing exceeds 80.0wt(s)%. desirable — or less about 20.0wt% — 
more — desirable ~ or less about 10.0wt% — still more preferably, it is extent more than below 5.0wt(s) %0.5wt 
%, and even if too few, said effectiveness is lost. 

[0046] moreover, PVB A system or EVA if distributed addition of a functional ultrafine particle distribution 
plasticizer exceeds 50wt(s)% to system resin ~ PVB A system or EVA since it is easy to come to cause trouble 
to the engine performance as an interlayer of not only distribution in system resin but laminated glass — it is — 
desirable — or less about 45 wt% — it is beyond about or less about [ 40wt% ] 10wt% more preferably. 
Moreover, the usual mixer, a Banbury mixer and the Brabender mixer, a kneader, etc, are used for mixed 
kneading. 

[0047] As a plasticizer, further again, for example Dioctyl phthalate (DOP), Di-isodecyl phthalate (DIDP), di- 
tridecyl phthalate (DTDP), butyl benzyl phthalate (BBP) etc. - phthalic ester and tricresyl phosphate (TCP) - 
trioctylphosphate (TOP) etc. — phosphoric ester and tributyl citrate — methyl acetyl triricinolate (MAR) etc. — 
fatty-acid-ester and triethylene glycol G 2- Such mixture, such as polyether ester, such as ethyl butyrate (3GH) 
and tetraethylene glycol dihexanol, is mentioned. 

[0048] Furthermore, said PVB As a solvent which dissolves system resin, ethyl alcohol, n-propyl alcohol, 
isopropyl alcohol, n-butyl alcohol, a methylene chloride, etc. are mentioned, for example. It is said EVA further 
again. As a solvent which dissolves system resin, toluene, a xylene, a methylene chloride, etc. are mentioned, 
for example. 

[0049] Furthermore, as film-izing of said raw material resin for film, it is a mold extrusion method or the 
calendering roll method of a conventional method etc. as the thickness of an interlayer ~ about 0.2- 1.2mm 
extent ~ desirable — about 0.3-0.9mm It is extent. 

[0050] Furthermore, as said laminated-glass-ized processing, while carrying out a temperature up from ordinary 
temperature to 120 ** under the autoclave method and reduced pressure, it is heating for 20 - 30 minutes etc. in 
the temperature requirement of 80 - 120 **, and the crimp of uniform irregularity is prepared in a film front 
face. In addition, it cannot be overemphasized that various simple laminated-glass-ized processings are 
applicable suitably with a case. 
[0051] 

[Function] The laminated glass of this invention as mentioned above Coloring, a heat ray and ultraviolet-rays 
cutoff film, The particle size which has various kinds of functional ability, such as electric-wave transparency, 
is 0.2. mum By having considered as the laminated glass which becomes by doubling that it is also in the resin 
interlayer layer which carries out distributed content of the ultrafine particle which is the following suitably, and 
processing, and its manufacture approach Without affecting the interlayer layer for laminated glass currently 
used from the former Functional characteristics, such as heat insulation property, ultraviolet-rays cutoff engine 
performance, and electric-wave permeability ability, are given, moreover, control and the haze value of the 
color tone of a clearance thru/or coloring glare with reservation and reflexibility of the fluoroscopy nature 
excellent very low, and prevention of admiration etc. is brought about with sufficient balance. **, For example, 
each trial of JIS R 3212 concerning the safety glass for automobiles etc. is cleared. Can acquire the quality 
which is not different from conventional laminated glass, and neither special component presentation glass nor 
special surface treatment glass is needed. And it remains as it is, a laminated-glass production line present in use 
can be performed by laminated-glass-ized processing and the activity, easy moreover, it can respond to the 
magnitude and the gestalt of glass freely cheaply, and laminated glass can be obtained. 

[0052] As a result, while having the ultraviolet-rays cutoff which becomes kind to solar radiation permeability, 
a great environment, and a great man who the air conditioning effectiveness is heightened [ man ] and make 
amenity improve It shall have visible-ray permeability broad from a comparatively high thing to a low thing. 
Radio disturbance in broadcast of AM electric wave, an FM electric-wave TV electric-wave band, etc. can be 
reduced. Television for vehicles since it is the electric-wave transparency engine performance of the usual float 
glass average. Without reducing the receiving engine performance of the glass antenna for radio, a cellular 
phone, etc. Or can reduce electromagnetic interferences, such as a ghost phenomenon, and the original glass 
antenna engine performance is demonstrated. Colored [ colorlessness to ] and the various color tones which can 
secure vehicle inside and outside and a comfortable environment, and need electric-wave permeability ability. 
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Or it becomes electric-wav^fesparency mold heat ray ultraviolet-rays e^Rnc shielding glass usable as glass, 
glass and glass, and laminated glass, such as a synthetic-resin plate and a bilayer, etc. The aperture material for 
automobiles, for example, a front window, of course especially as structural aperture material In a rear window, 
a side window or a sunroof, a shade band, etc. It can apply also to the glass for windshields enough especially, 
and the aperture material for airplanes etc. can be applied broadly, and the laminated glass which has the useful 
functionality used as the optimal thing for the latest needs, and its manufacture approach are offered, 
[0053] 

[Example] Hereafter, an example explains this invention concretely. However, this invention is not limited to 
the starting example. 

[0054] Example 120wt%ATO (conductive antimony content stannic acid ghost) Ultrafine particle (particle size 
of 0.02 micrometers following) distribution content DOP (dioctyl phthalate) 10 g and usual It is PVB (polyvinyl 
butyral) about DOP 130g. Resin It added to 485g, and with other ultraviolet ray absorbents etc., it grade- 
scoured for about 15 minutes at about 70 degrees C by the mixer of 3 rolls, and mixed. It is the thickness of 
about 0.8mm before and after 190 ** with a die pressing appearance machine about the obtained raw material 
resin for film production. It film-ized to extent and rolled round on the roll. In addition, the crimp of uniform 
irregularity was prepared in the film front face. 

[0055] next, the magnitude 300 [ about ] ~ about 2.3nmi in mnix300mm and thickness Clear glass substrate 
(floor line2.3) the interlayer which prepared two sheets, and cut out and prepared said film in the same 
magnitude as this substrate — this — it inserted between two clear glass substrates, and considered as the layered 
product. 

[0056] Subsequently, degassing reduced pressure of the inside of a bag was carried out, this layered product 
was put into the vacuum bag made of rubber, after holding about about 20 to 30 minutes with about 80 - 110 ** 
extent, it once carried out by ordinary temperature, and the layered product taken out from the bag was put into 
autoclave equipment, the grade carried out pressurization heating for about 20 - 40 minutes with the pressure of 
about 10-14kg/cm2, temperature 110 [ about ] - 140 ** extent, and laminated-glass-ized processing was carried 
out. 

[0057] Following measurement and evaluation were performed about the obtained laminated glass. 
[Optical property]: The permeability of a between with a wavelength of 340-1800nm was measured with the 
spectrophotometer (340 the account of type **, Hitachi make), and the light permeability Tv (380-780nm), the 
solar radiation permeability Ts (340-1800nm), excitation purity, a color tone, etc. were searched for(%) by JIS 
Z8722 and JIS R3106, or nS Z 8701. 

[Whenever [ cloudy ]]: Haze value H JIS K6714 It was based and asked by carrying out. As an object for 
construction, 1% or less was considered as success as an object for automobiles 3% or less. 
[Electric-wave permeability] :KEC By method measurement (electric-field shielding-effect measuring 
instrument), it is 3nmi of the usual board thickness about the reflection loss value (dB) of the range of 10- 
lOOOMHz of electric waves. A clear glass (floor line3t) veneer article and contrast. The absolute value (**dB) 
of the difference considered less than 2dB as success. 

[Adhesive property]: It is 16**4 at the temperature of -18**0.6 **. Time amount neglect is carried out and it is 
interlayer exposure extent in exfoliation of the glass after adjustment and in hammer **. Few things were 
considered as success. 

[Thermal resistance]: It is 2 at the boiling underwater of 100 **. After carrying out time amount extent boiling, 
except for 10mm of circumferences, the thing without abnormalities, such as a crack of generating of the bubble 
in the remaining part, cloudy weather, and glass, was considered as success. 

[Moisture resistance]: After putting for two weeks into adjustment of 50**2 ** and relative humidity 95**4 %, 
the thing without abnormalities, such as a crack of generating of a bubble, cloudy weather, and glass, was 
considered as success. 

[Electrical characteristics]: Measure with the Mitsubishi Petrochemical tabulation side quantity ohm-meter 
(HIRESTA HT-210). 

[0058] (Sheet resistance) . (M omega/opening). It passes more than lOM omega / opening. 

[ - in addition - fundamental ~ the term of JIS R 3212 grade safety glass, especially laminated glass - 

conformity. ] 

The solar radiation permeability Ts about 76.8% Consequently, about 58.6%, [ the light permeability Tv ] The 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/14/2005 



JP,08-259279,A [DETAILED DESCRIPTION] 



Page 10 of 13 



neutral color tone of a gray s^em with excitation purity Pe light at 0.7 % extent, There is also no flash by 
reflection and the haze value H serves as abbreviation 0.3 % extent, optical properties, such as excellent enough 
heat ray electric shielding nature, ~ markedly ~ alike ~ high surface resistivity — usually — the veneer glass 
average ~ for example, 80MHz (FM radio band) About 520- 1630kHz (AM radio band) Electric-wave 
permeability equivalent to veneer glass is usually shown especially, etc. — And sufficiently stable adhesive 
property, outstanding thermal resistance, and outstanding moisture resistance are shown, and all are success. 
The laminated glass which is not different from usual laminated glass can be obtained, with the outstanding 
amenity, it is kind to an operator, a passenger, or an environment, safety is high, moreover, AM band is begun, 
and reception can do various electric waves comfortably, a structural windowpane is natural — the windowpane 
for automobiles — especially — an antenna — it was what can adopt enough also to a conductor, simultaneously 
the windowpane for automobiles which it has, and can reply to expectation enough. 
[0059] In addition, when various properties, such as weatherability (change should not have about 1000 
hourrlight permeability mostly at an example and a sunshine weather meter), were otherwise evaluated, it was 
what all pass. 

[0060] example 220wt%ATO (conductive antimony content stannic acid ghost) Ultrafine particle (particle size 
of 0.02 micrometers following) distribution content 3GH (triethylene glycol-G 2- ethyl butyrate) It is PVB 
(polyvinyl butyral) about 10 g and the usual 3GH 130 g. Resin It adds to 485g. Furthermore, it is TOSUPA-RU 
120 (Toshiba Silicone) as an adhesion regulator. 5g added, and with other ultraviolet ray absorbents etc., it 
grade-scoured for about 15 minutes at about 70 degrees C by the mixer of 3 rolls, and mixed. It is the thickness 
of about 0.8mm before and after 190 ** with a die pressing appearance machine about the obtained raw 
material resin for film production. Thickness of about 0.8mm which film-ized to extent, rolled round on the roll, 
and prepared the crimp of uniform irregularity in the front face hke the example 1 The interlayer of extent was 
obtained. 

[0061] Next, about 2.0nMn in magnitude abbreviation 300mmx300mm and thickness Clear glass substrate (floor 
line2) It used and considered as the layered product like the example 1. Subsequently, laminated-glass-ized 
processing was carried out like the example 1. 

[0062] The obtained laminated glass was an expected thing which shows each physical properties, such as an 
optical property Tv was excellent 76.5% and Ts was excellent in H of an optical property like the examples 1, 
such as 0.4 %, 58.5% and electric-wave permeability, and quality, with sufficient balance. 
[0063] Example 320wt%ITO (conductive tin content indium oxide) Ultrafine particle (particle-size 0.1 mum 
following) distribution content BBP (butyl benzyl phthalate) 10 g and usual It is PVB about BBP90g. Resin 
Thickness of about 0.8mm which added to 323g and prepared the crimp of uniform irregularity in the front face 
like the example 1 The interlayer of extent was obtained. 

[0064] Next, about 2.0nrai in magnitude abbreviation 300mmx300mm and thickness Clear glass substrate (floor 
line2) It used and considered as the layered product like the example 1. Subsequently, laminated-glass-ized 
processing was carried out like the example 1. 

[0065] The obtained laminated glass was an expected thing which shows each physical properties, such as an 
optical property Tv was excellent 76.3% and Ts was excellent in H of an optical property like the examples 1, 
such as 0.4 %, 51.5% and electric-wave permeability, and quality, with sufficient balance. Moreover, the pan 
mel value was seven to about eight, and was a thing suitable for structural laminated glass. 
[0066] Example 420wt%ITO (conductive tin content indium oxide) Ultrafine particle (particle-size 0.1 mum 
following) distribution content BBP (butyl benzyl phthalate) 10 g and usual It is PVB about BBP90g. Resin It 
adds to 323g. Furthermore, it is TOSUPA-RU 120 (Toshiba Silicone) as an adhesion regulator. Thickness of 
about O.Snmi which added 5g and prepared the crimp of uniform irregularity in the front face like the example 1 
The interlayer of extent was obtained. 

[0067] Next, about 2.0nmi in magnitude abbreviation 300nmix300mm and thickness Clear glass substrate (floor 
line2) It used and considered as the layered product like the example 1. Subsequently, laminated-glass-ized 
processing was carried out like the example 1. 

[0068] The obtained laminated glass was an expected thing which shows each physical properties, such as an 
optical property Tv was excellent 76.2% and Ts was excellent in H of an optical property like the examples 1, 
such as 0.4 %, 51.6% and electric-wave permeability, and quality, with sufficient balance. Moreover, the pan 
mel value was three to about four, and was what is suitable as laminated glass for automobiles. 
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[0069] Thickness of about O^mm which added lOg of organic system heat ray absorbents further, and 
established the crimp of surface homogeneity irregularity as well as an example 1 to the component and amount 
of example 5 example 3 The interlayer of extent was obtained. 

[0070] Next, the same clear glass substrate as an example 2 (floor line2) It used, and considered as the layered 
product like the example 1, and, subsequently laminated-glass-ized processing was carried out like the example 
1. The obtained laminated glass was an expected thing heat insulation property indicates each physical 
properties, such as an optical property which was excellent and was excellent in others like the example 1 and 
electric-wave permeability, and quality, to be with sufficient balance to things from an example 1 although Ts 
falls [ Tv ] and light permeability falls [ H ] a httle 32.8% 64.3% in 0.4 % etc. 

[0071] Example 620wt%ITO Ultrafine particle (particle-size 0.1 mum following) distribution content It is PVB 
about DIDP(di-isodecyl phthalate)7g and the usual DIDP95g. Resin Thickness of about 0.8mm which added to 
323g and established the crimp of surface homogeneity irregularity as well as an example 1 The interlayer of 
extent was obtained. 

[0072] Next, one in the clear glass of the same magnitude and thickness was changed and used for the Green 
glass substrate (NFL2), and it considered as the layered product like the example 1. Subsequently, laminated- 
glass-ized processing was carried out like the example 1. 

[0073] The obtained laminated glass was an expected thing 73.3% and Ts indicate [ Tv ] each physical 
properties, such as 42.0%, an optical property which H excelled the examples 1, such as 0.2 %, in heat 
insulation property considerably, and also was excelled like the example 1 and electric-wave permeability, and 
quality, to be with sufficient balance. 

[0074] Example 720wt%ITO Ultrafine particle (particle-size 0.1 mum following) distribution content It is PVB 
about DIDP(di-isodecyl phthalate)7g and the usual DIDP95g. Resin It adds to 323g and is TOSUPA-RU 120 
(Toshiba Silicone) as an adhesion regulator further. Thickness of about O.Snmi which added 5g and established 
the crimp of surface homogeneity irregularity as well as an example 1 The interlayer of extent was obtained. 
[0075] Next, one in the clear glass of the same magnitude and thickness was changed and used for the Green 
glass substrate (]>JFL2), and it considered as the layered product like the example 1. Subsequently, laminated- 
glass-ized processing was carried out like the example 1. 

[0076] The obtained laminated glass was an expected thing 73.2% and Ts indicate [ Tv ] each physical 
properties, such as 42.1%, an optical property which H excelled the examples 1, such as 0.2 %, in heat 
insulation property considerably, and also was excelled like the example 1 and electric- wave permeability, and 
quality, to be with sufficient balance. 

[0077] Thickness of about O.Snrim which established the crimp of surface homogeneity irregularity as well as an 
example 1 in the same component and same amount as example 8 example 6 The interlayer of extent was 
obtained. 

[0078] Next, one in the clear glass of the same magnitude and thickness was changed and used for the blue 
glass substrate (BFL2), and it considered as the layered product like the example 1. Subsequently, laminated- 
glass-ized processing was carried out like the example 1. 

[0079] For H, Tv of the obtained laminated glass was [ Ts ] the expected thing heat insulation property indicates 
each physical properties, such as an optical property which it excelled a little and also was excellent like the 
example 1 and electric-wave permeability, and quality, to be with sufficient balance from the examples 1, such 
as 0.2 %, 49.5% 76.0%. 

[0080] The same thickness of about 0.8mm as example 9 example 8 One in the clear glass of the same 
magnitude as a degree and thickness was changed and used for the bronze glass substrate (MFL2) using the 
interlayer of extent, it considered as the layered product like the example 1, and, subsequently laminated-glass- 
ized processing was carried out like the example 1. 

[0081] The obtained laminated glass was an expected thing which shows each physical properties, such as an 
optical property Tv was excellent 75.1% and Ts was excellent in H of an optical property like the examples 1, 
such as 0.2 %, 52.1% and electric-wave permeability, and quality, with sufficient balance. 
[0082] The same thickness of about 0.8mm as example 10 example 8 One in the clear glass of the same 
magnitude as a degree and thickness was changed and used for the gray glass substrate (GFL2) using the 
interlayer of extent, it considered as the layered product like the example 1, and, subsequently laminated-glass- 
ized processing was carried out like the example 1. 
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[0083] The obtained laminatS^lass was an expected thing which shows eacn physical properties, such as an 
optical property Tv was excellent 76.0% and Ts was excellent in H of an optical property like the examples 1, 
such as 0.2 %, 54.5% and electric-wave permeability, and quality, with sufficient balance. 
[0084] Usual [ which are an example 1 140wt% inorganic pigment ultrafme particle / TM3410 [distribution by 
Co203-aluminum 203, particle-size 0.01 - 0.02 mum, and Dainichiseika Colour & Chemicals Mfg. Co., Ltd.] 
content DOP 20g and usual ] It is PVB (polyvinyl butyral) about TCP(tricresyl phosphate) 120g. Resin What 
was added to 480g was scoured like the example 1, and it mixed. It is the thickness of about 0.8mm like an 
example 1 about this. The interlayer of extent was obtained. Subsequently, laminated-glass-ized processing was 
carried out like the example 1. 

[0085] Tv of the obtained laminated glass was the expected thing it indicates each physical properties, such as 
an optical property which was excellent almost like the example 1 and electric-wave permeability, and quality, 
to be with sufficient balance 50.2% if Ts is the color tone of a blue system with vivid Pe of 7.8 % and removes 
the effect concerning coloring, such as 0.2 %, in H 73.8%. 

[0086] Usual [ which are an example 1230wt% inorganic pigment ultrafme particle / Ti02-NiO-Co203-ZnO, 
particle-size / of 0.01-0.02 micrometers /, and TM3320 [distribution by Dainichiseika Colour & Chemicals 
Mfg. Co., Ltd.] content DOP 30g and usual ] It is PVB (polyvinyl butyral) about MAR(methyl acetyl 
triricinolate)100g. Resin What was added to 480g was scoured like the example 1, and it mixed. The interlayer 
with a thickness of about 0.8mm was obtained for this like the example 1. Subsequently, laminated-glass-ized 
processing was carried out like the example 1. 

[0087] Tv of the obtained laminated glass was the expected thing Ts indicates each physical properties, such as 
an optical property which was excellent like the example 1 60.2% when Pe is the color tone of 13.8% of skillful 
Green system and the effect concerning coloring, such as 0.2 %, in H was removed and electric- wave 
permeability, and quality, to be with sufficient balance 77.8%. 

[0088] Usual [ which are an example 1330wt% inorganic pigment ultrafine particle / Fe203-ZnO-Cr 203, 
particle-size / of 0.01-0.02 micrometers /, and TM3210 [distribution by Dainichiseika Colour & Chemicals 
Mfg. Co., Ltd.] content DOP 20g and usual ] It is PVB (polyvinyl butyral) about 3GH(triethylene glycol G 2- 
ethyl butyrate)150g. Resin What was added to 480g was scoured like the example 1, and it mixed. It is the 
thickness of about 0.8mm like an example 1 about this. The interlayer of extent was obtained. Subsequently, 
laminated-glass-ized processing was carried out like the example 1. 

[0089] It was the expected thing shown with sufficient balance [ physical properties / each /, such as an optical 
property which was excellent like the example 1 although influenced concerning coloring / fall / 0.2 % etc. and 
light permeability / H / although 51.8% and Pe of Tv are / the obtained laminated glass / 67.8% and Ts / a little 
higher, are the color tone of the skillful Green system, and / a little / and electric-wave permeability, and 
quality, ]. 

[0090] Example 1420wt%ATO It is PVB (polyvinyl butyral) about lOg of ultrafine particle distribution methyl- 
ethyl-ketone solutions, and 3GH(triethylene glycol G 2- ethyl butyrate)150g. Resin It added to 490g, and 
heating kneading lump mixing was carried out for about about 1 hour, decompressing to about 20 mmHg(s) at 
about 80 degrees C by the mixer of 3 rolls with an adhesion regulator, an ultraviolet ray absorbent, etc. It is the 
thickness of about 0.8mm like an example 1 about this. The interlayer of extent was obtained. Subsequently, 
laminated-glass-ized processing was carried out like the example 1. 

[0091] The obtained laminated glass was an expected thing which shows each physical properties, such as an 
optical property Tv was excellent 76.4% and Ts was excellent in H of an optical property like the examples 1, 
such as 0.4 %, 51.6% and electric-wave permeability, and quality, with sufficient balance. 
[0092] PVB which heated to example 15 abbreviation 100 ** extent, and became starch syrup-like (polyvinyl 
butyral) Resin It is ATO to 490g. 2g of ultrafine particles was added and heating kneading lump mixing was 
carried out at about 80 degrees C by the mixer of 3 rolls with the ultraviolet ray absorbent etc. for about about 1 
hour. It is the thickness of about 0.8mm like an example 1 about this. The interlayer of extent was obtained. 
Subsequently, laminated-glass-ized processing was carried out like the example 1. 

[0093] The obtained laminated glass was an expected thing which shows each physical properties, such as an 
optical property Tv was excellent 77.5% and Ts was excellent in H of an optical property like the examples 1, 
such as 0.2 %, 55.7% and electric-wave permeability, and quality, with sufficient balance. 
[0094] In addition, it cannot be overemphasized that it carries out like examples 3 and 4 also in examples 1 and 
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adjust as the object for construction or an ooject for automobiles suitably, and 

can use about a pan mel value. 
[0095] 

[Effect of the Invention] As mentioned above, this invention is particle size 0.2. mum By having made the 
following functional ultrafine particles into the laminated glass which carries out distributed content, and its 
manufacture approach at the interlayer layer Without having big effect on the interlayer layer for laminated 
glass currently used from the former Functional characteristics, such as heat insulation property, ultraviolet-rays 
cutoff engine performance, and electric-wave permeability ability, are given, moreover, control and the haze 
value of the color tone of a clearance thru/or coloring glare with reservation and reflexibility of the fluoroscopy 
nature excellent very low, and prevention of admiration etc. is brought about with sufficient balance. **, The 
quality which is not different from conventional laminated glass can be acquired, it remains as it is and a 
laminated-glass production line present in use can be performed by laminated-glass-ized processing and the 
activity. Cheaply, easy moreover, it can respond to the magnitude and the gestalt of glass freely, and can carry 
out. As a result, heighten the air conditioning effectiveness, make amenity improve, and are kind to an 
environment or a man. Broad fluoroscopy nature can be obtained. AM electric wave, an FM electric-wave TV 
electric- wave band, etc. Television for [ as electric- wave transparency engine performance of the usual float 
glass average ] vehicles. Can secure the glass antenna engine performance for radio, a cellular phone, etc., and 
the original glass antenna engine performance is demonstrated. A building, and vehicle inside and outside and a 
comfortable environment can be secured. It becomes electric-wave transparency mold heat ray ultraviolet-rays 
electric shielding glass usable as laminated glass of colored and various color tones etc. from colorlessness. Of 
course especially as various structural aperture material, the various aperture material for automobiles, the 
laminated glass which has the useful functionality which can apply broadly the glass for windshields and the 
aperture material for airplanes, other industrial glass, etc. especially, and becomes the optimal thing for the 
latest needs, and its manufacture approach can be offered. 



[Translation done.] 
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+ 20 . Owt % i^T^ a It L i8!) r ;^cC t> <7) T ^ <r <!: ^ 

m^i^i^mmmmm^^zmtmm/)^ 0.2 Mm mTo.ooi u 

^z^mLfz^i. ^mmm^m'M.t(7^m(7)mmmittj\z 
:i^^i^>-mmiz^ju^m^i^mmm\zi^-mm^'t±m 




-^m^^txmmmmm^^^y^ jvL^^tL. 50-110 r 
vnm bxnrz u > - ^ \i:=-)i^m^i^jkmmx 

0.001 iim^j.±o:>mm^mmm.i'^mmmmLM'^mm 
mj^m22] mtmm^m^m.i^t^. sn. li, si. z 

n> Zr> Fe. AK Cr> Co. Ce. In. Ni, Ag. Cu. Pt, M 
n. Ta. W , V . MoCO^M. Wtit^^. ^it^. mt^^ 

^^^^(}^u<th2m^:i±^miiLxu^m'^^. ^rz 
t^m-^^^Tziitmmmmm^w.mLrzmmmx^^zt 

€ T ^ S*3S 11 7bM2 lIB® O^-t^ ^ ^ X (^^Siig;^ 

?3feo 20 

tH U ffi ^ tl:^ 1/ > y- p -;i^&f- J: a d i ^4#8fi:^ -r 

':rm^z^^:it^wmii'r^mjRmnT}mi7tm<D^i± 

?&^bl20 t;S-C»M-r^4''C80'-120 t:<^MSieH"t?20 
-SO^^^FbI coin^tc ^ ;i ch -r ^ii^JSl i;te J: tjc 

187!;M22lSmo^it;?/^Xc7:)iaig;^ffio 30 
[0 0 0 1 ] 

m^f^mm^m\^^x'^^kim.'t^ziiixt£.^'^iki5yx 

[0 0 0 2] ^/^mimm^^^i:^Lisb^^ofs.^nrzB 
MSi©^. nm.'^K\zm\.<t^^m^mmmm^m^^ 

^^m^m^mT^-hcDx^Ki. mm^. mm^^con 40 
m\zti^f^^mmm$>^\^^ittzf-x hmmm(Dmf&mm 

t&m^m<7)'^'^^^ Ts^i.xmm'^mum^^mi^mm 
^m^mmm'ti^:^^x$>r:^x. mmmmiiiLxit^ 

>)i-ymz. ^rzmnmmm^^. ^'^iz\t^(Dmmm 

[0 0 0 3] 50 
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[t*3t5S^] ifi^, mmmtJyT.iz^if^^^^jY'pm 

t>^/xj. mmm:^^x\z:}6i.^xhmp^izmxr^xmm 

^^■^^^mi^^^mmmm-^^T.. ^'b\zAmmmmm 
^Si^tcffi L < 'r^rzdbmnmmm^mnLrzh<D/)m 
mm\zmm^nx\^^^^ ^rzmmtmzmmmmis^:^ 

itmf)^m^^ti^J:v\zU'DX^x^D. tUT^^xhmifiL 

of^h(DiiLX\TA<D^O^<l'ho:>f}^^^nx\^'^^o 
[0 0 0 4] 0iJAfr^4#M¥2-22l52 ^'/^WZJtt. 

j^^mwr^^i^is^y.m^mmmm'^nx^o. 

< th90Mm%f}^ 250'>'400nmCO^^«efflfC^^1^S5> 

^^-)mm<kDtJ:Kl. 400nm J^T<7)?^S<;D)t^llSW 
{Cj^^L, 7i^^O450nmi[^±(?)iSg<7)7t^llS6^f::Mii$ 
i^^h<D^m7jk-^n. :Jt®iK5iJ<^'&Wfi7&^0.4'-6 fig 

[0 0 0 5] ^fcfifij^fri, 4#M¥4-160041^i^^t;ifri. 

^mmmmi^yy.m^m^nx:^D. ^m^^mm^^z 

^i^^SO.l urn i^T(Dmmm^ti^^7.^6ft(Dm^ 

m^mf^Lxu^^oym^m^n. mm^^mm\z2 
mmi&'^ti^^x^^t^m^. is^T^^^iz^^xm. 

miz^^y.^y^<7:)^^mm (pvB)^^tt, z,(D^mm^i 
^^^^ti t(Dmz^^mmoA^ um uT<DmwLmi^t 
iJ^y.0^^t(Dm'^m^mf^i^xts:^:Lt. ^^v^ti^F 
i^feso.3 -0.5 Mm <D7.^—^mrAK^^^u^m^^z 
m.^^i^^ctm^m^^nx\^^^. 

[0 0 0 6] ^rzmA.{t. **5l¥4-261842^1>?gtr«, 

mm:^ ^ 7.Rifmmi^m\zm^^nrz^mm^:. ^ 
'^mm^^^T^mmm^mzxmm^nx^^^i>(D/)< 

Lrz:n^u> • x^;i.T^ u I/- h^S^etliioo fiS 

y)m^^nx^^^. 

[0 0 0 7] 

[%0^;!>^*^^Lcfc^^'r^P«1li.-^] m 
A^^#&a¥2-22152 ^l^$S^tCHB-®^n/tm2^:^7t^lS 

t3^J!jP^n'5lf>;^< t;90Mg%X/^250 ~400nin cD|i^ 
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T400nm i^Tc7)^n^ge5^^m^i± ^ cfc ^ {C LTt^® 
i|X^PJOilS?W®iR^(Ejib400nm WT<7)ffliSc07t^llK 
mzMWrT^tiih\Z. 0iJAfr^45O ^700nmC^SS$eH 

T'^^Mi§^;:j^7o%i^±^. 450nm &.±<D&m(Dyt^m 

^Lab^fzisb. (i^tji< ^ti90AM%t)^2S0 -'400nin 

mmm\z&^mm^^(DWrm^mm^^mmf^«^^^v 

\:i-)V':f^y-)mm\zmmLrcmAz. mz.\t45Q -70 

mm:^'^7.tLxmmLm^j;:o^zrji^ztm^mh^ 

[0 0 0 8] ^fc. 0ij;itf4#M^4-16OO41^^$gfC|2« 

0.1 urn ^ysTo^m^m.'F'tmm^^m^^^^iitmm^^ 

mm. }^j&m$j}mT^y':fmt\^x<om^f^mmm:sLxs 
mm^mT^z.i:tr^^t\^'^^h<Dx^K). pvb -^x^^ 

^X 2 ^(DiJ y X^m^Lfzm'^oy^iti^ y X<Dm^<^ 

m^Tbmm^^mmz^mLm'^^oUhox^t.ui^^ 

^fzm'^<D^i±:^yxtmm<otmtf^^^:iiifi^ 
x^^>f)^m:m^n^iic^x$>r). ziy^hmzhry:/ 
T ^ ^ s ^ ^ t> <7) -c ^ • 
CO 00 9] ^rz. m^\mm^4-2G\s42n'j^mzMm 
^nrz^t:^i±iiy:^^t. ^miiyT^^i^mr^fzisbcDh 

mm . 1 --400111 M CD n n < > U "Pm^M^ -> U ;^ 

)|^g<£:400mMie^T<i:-r-5C<i:TpJii7t^C?)iSg(4 
00'-780nm)<J:OSl>fci6. ^rB^M«:iiig"r^^<7)«a.^ 

^btT^-r^^tjCOO. ^O<t)0JS (^-rX) «JIS K671 

^m^mmiSyT.. i^\zya>h^y:^t\tm\^'^m^'^'b 
0XSb^. 
[0 0 10] 

[^m#.^/»s^-rs^ci6<7)^&] :^%m\t. se^iscoca) 
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hx. m^.^m'pm^^mm^m'pn&mj^\±m^(Dm 
^zj^mm^<^m^'PKmi±^i€'b-:>^m(Dm±m^/'^y 

>Xct< ^itt^(D^-tti1y7.t^t)ibU^^^n 

n^n^^koizx^. y :k^'^nmmi}n 

X;</7X^i£:>S<i:#*r, f)^'Dm^mm^<D^i^iiy y^m 
my<>^^o^^^X'^i^iJy;^i\:mmi^mxnz>z.t 
f)^X^. m^\tiiy7s^i5y7.. y 7. tiZT y j 
10 n^V<^iiy7s^^^m\zii^':>^^\z\^'h^^i5y 

'^(DX^-^^Y^^mz^^^^\ztm^w^x^mx^. m 

\zmmWii^y:K\z^jt'^m.mx^. mj^(D--x\zmm 
u%(r>t.t^^^m^mmti^U'^'^iiy7.^^^^^%(r> 

[0 0 11] -^UiD-^. ^mmt.. ^7:i:< cht>2tSc(DM 

mi^y:^^^wo^fii\z^f^mm^^r^^^iiy7.\z^ 

^^x. Wi^mmm<D^\zw.mi)'^ o.2//mj[^TcD^^i4@ 
L i^TT^t -5 1) <^ <h L c <h <h r ^ 

20 ^i±:tf^Xo 

[00 12] 7^j:^t/{3, mm^THmtK TpUh'-Jl/y^ 

[0 0 13] HtIa2«fig'l±aM&^COl&^;0^, 0. 

15-- O.OOljEXm T-*^z:<h$:#8S[<!i-rS±32BLfc'&-d:;^. 
7X« ^etC. BllB2«^tt@«2S^<7)g&ftj^;i?^, 10.0 
wt % i^TT ^ ^ C i ^ !f#^ <i: -r -5 ±jil! L ^it ^ X , 
30 [0 0 14] fItB«tgttSSSa^COg'&fiJ 
"^fi^. 2.0--0.01wt%T^§Cl<i:^4#g{[tra±aiLfc 

Ti> Si> Zn» Zr, Fe, AK Cr, Co, Ce, In> Ni. Ag, C 
u. Pt> Mn, Ta, W , V . Mo<7)^JS. ^^{kil^. ^itm. 

ife, :i^ft\t^ib\zmm^m^^%i.<\tm'tmzmmm 
mm^'^t^m^^^tz \t^mmmm ^^mi^tz ^mm x 
^ ^ c <h ch-r ^ ±ai L fc&iipy ^ Xc 
40 [0 0 15] ^rz^i^\z. mt^^mmtK ^mjh^9vu 

[0 0 16] H^^s2^-t^;^^X;^?^^ jlllffl;^/ 

^XT-^)^Cch^4#eit<h-r^±i£!iLrc^-d::^^Xo 
^•^t::. tillB^'tt;^f^X7:^^ Sli^ffl'^-r > K «:7>!f^x 
X^^Z.^^^WL^r^Jc^Ltz'^iki^yT.. 

[0 0 17] ui^mz. '>ts.<L^2^<Dmmf!yy^m 

^W(^m\z^mmm^:^f^'^^i^y7.^m^r^yj^ 

50 {C43l^T. ^iSTj^t 0.2MmJ^Tc^«^^±SaJfeT^^gc 




[0 0 18] ^fc. mm^mm:^^. 

r^zt xmm\im^^'¥-^m-^z^m l rcmmmnm 
[0 0 19] ^tz^^\z. mum^^mw&i'^WL'^m 

[0 0 2 0] ^Tz. mi^^mm-f)^. ^s^)\i^)V':r^^^ 
)v^kmm^'^mir^mmzmumMi)^ o.zum i^^To.oo 

-mz^WLLfzm. mmmm^m:s,-^mmt<si^zs\z^<D 

mm ^ "itm-^mm l xmmmnm^i)^ ^y-ovuiti.. 

50-110 t:Tr^ia^LT#fc7}^'J fc:r:JUy5^^-;i.;^1&J3i 

mx$>^z.iz^^WLhr^hm\.rz't-^ii'7:^<D^^')j 
mo 

[0 0 2 1 ] mfz. wl$^^mmf)^. tJ'yX^f^.^.X^^ 

55--mx:0umi^±\zmm:\^xmtLrzt^^j t:-;b:/^ 
y-ji^jkmm^zi^uK t^mt^t&mf)^ o.zum i^j^to.oo 

i^-^^brzmmmnmm^^^mrz^^^j t:^;i/y^^- 

[0 0 2 2] ^fz. mu^mm^^. x.^uy-mm^=: 
jv^m^^mmmx^^ z. t ^¥fmtr^±'mLrz^'^ 

^^'f-^'^mmmm^^zsQ.ovitx^T^m-^Lsbxmm 

m-^mm^x,^u>~mm\:^=^ji^m^i^^mm^{z. 
u > - if ^ \iii)u^m'^i^jkmmi>zMLmm\±mm 

<7)m(Dmmm^m^. u-^&m-r^ciixmmi^m&i^ 
'=f'^^-itz^mLrzmmmmmf}^ibmrzz.h^^mt 
r^±mLrz^itij^7.(Dmmyjmo 

[0 0 2 3] mrz^ib^Z. MIB«figttSffi6&^5^aS:pTM 
%i^^'^mm^\ZZ0.Ovit%]^AT'A{ISLitLisbXtji^h<DX 
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$>^ct^^mtr^±mLrz^i±^^xo)mm:^mo 
[0 0 2 4] ^fz. mt^^r^m^^. x^i/>-p^t'- 
jmm^i^jkmmmmm^zmmmmyf)^ o.zum i^To.oo 

h icx^ u>-mm ^zziji^^m^i^jhrnmizi^-mm^ 
ii:m'^mm l xmrnmnmrn-^-^ e 7< Afc t , 50- n 
0 x:x^f^Lxmtzx,^ u > -mm\z-)i^^m^wj^m 
mx^^ct^wmt^^±mLrz^i^ii^ys(Dm7&'jj 

10 

[0 0 2 5] ^fc, BatB*P0^M7&^ i5y7.im^.X^^ 

ss'-got: CO MJSi^ ± JUpgL b T®:{t; L X ^ u > - 
\iz::^)v^m^wihmm\z^>u< thmmm.%:h^ o.zMm 
ii^To.ooi iim^A±,<Dmf^^m.^w.^^m.^mm\.m'^ 

m,mL.x^-'7^mLfzmmm'¥tmmf)^^%rzx.^uy- 

Lrz^i±^^>^<r>mm:^mo 
[0 0 2 6] m^mmi^mmm^i)'^. sn, ti. 

Si> Zn, Zr, Fe. AK Cr> Co. Ce. In. Ni, Ag, Cu, P 
20 t. Mn. Ta. W . V , MoC^^J^. mt^^. ^it^. ^it 

^o:>^:^^(b'pr£< t^2mu±^M^Lxu^m^^. 
^rz{t^^ \z^m^mm^hL < um^^^zmmmm^ 
^'^tsm^m^rz^tmmmm^^mmLtz^mmx$>^ 
z.t^w^t'r^±mLrz^'\±t!^x<Dm'^:^mo 
[0 0 2 7] ^fz^^^z. mnmmmnmm<Dmit^^. 
'»m(Dm^ihLm^rzittti]^>y-a-)um^z^^zt 

^^&L^zr^±mLtz'^it^^7s(Dmm:^&. mfz^^b 

\z. mm^i^i^^ximm^^ :t-h^u-ym\z^^ 
30 ct^^WLtr^±j^Lrz^itis^7s<Dmmyjmo 
[0 0 2 8] sfc^etc. mm'^ii::^^xitmmf}^. n 
E-Tx-^mfj^^izo x:^x^u-r^^xso--\2o xicdu 
^^mx2o-^zo^m(Dmmz<^^ c t <i: -r ±Mi 
Lrz^i^is^7.<Dmm:^mo zzx. mmLrzJ:o\z. 
^mmm(D^{zmmm.2 um &sT cDmm^m^m.'^^ 
^m^±Li5bxu^^(DtLrz(D{t. ^mytm<7)m^Kiii 

-xm. m^^i^mm^. mm^^m^r^rzi^bt. mm 

40 m'=f-^^^i^LibX^'iit^(D^'&:^^7.m^mm^LX 

:^^x^^j:z)iz-r^rzisbx$>^. ^^L<ittihimm.\5 
urn ^Tmmx&D. <^o»^L<ti,^<jo. 10-0.001 u 
m mmx$>^o fjitii^mi^^<Dm.m\z^^^x\t. m^^t 

.1^^0.03-0.01 MID nmti^-'it^tiX\^^^Z.^i^^J:\,\ 

[0 0 2 9] ^rz. ^mmm^<Dmnmmmj.^<DM'^ 
m'^mo.ov9t%&.Tx^^tLrz(D\t. ^myt^^om^ 

50 mi&mitm^mmm'f'(Dmm^^^^6^^m'r^m^m 
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o ^zu^ t:km\z±m^ti'^^\z^mmmmit^th'^^ 
/ommmm*^hi^xhmmLm<u^rzsbx^^o z.t 
^zmx\tmmm'^it:^^x\^\fiftL x-^m^mMmiv^^ 

-0.1 wc%@jSi£^^T^o, mmmtLx^t^ 9 -^0,01 

vit%mm. ^o^^i.<\fts^o.o5vit%mmx^D. g 
mmmtbx}it»^L\^^M'^m^tLxms)2.o --o.oi 

^i^:^^xtLx<D^m^^tib^'rmmi^mt(Dmi2 

[0 0 3 0] ^TaiMT^^ b'-;i^y5=-^-;u 

:^ ^ X ffl * PpI ^ ^ L T ^ ffl f4 CO t) CO T' ^ -5 75 ^ e ^ ^ L 

>it>htt®i^] , EVA iT'zLr^yitm. ^mm^uum 
G] mx$>^. fsi^. m^mi&mu tmitm. ^mm 

[0 0 3 1] ^mmtLx. :^mmm^xo^m 

^^\t:^mmm^Ao^mm^'^^<D^mmx'&>\^^ y 
^T^m(Dm^^'r^^(DtLx^^i^^. 
[0 0 3 2] ^rz^ib\z. mmi^m^n^^^. sn. 

Si, Zn, 2i\ Fe, AK Cr, Co. Ce. In, Ni, Ag, Cu, P 
t. Mn. Ta> W , V . MoO^J®, mit^. ^itm. mit 

^(D^f}^^(}^fji< th2m^:i±^m^Lxfj:^m'^^. 
i^rzi:^.^ '^i,z^mmnmhL<\tm't^^zmmmm^^ aq 
t^m^^ ^ tz \t^mmmm ^ u tzm^m^x^ ^^(d 

m-^^m.h, m^m'p^mMm\zi^^(bn^m^<Dmm, 
^^xu^m^'^-^ii^T.Li.x^m'^x^isb^rz^x^ 

[0 0 3 3] ^rzm^^mw&^t,\^x\t. m7L\tsn. 

Ti. Si» Zn> Zr, Fe, AK Cr, Co, Ce, In, Ni. Ag, C 
u, Pt, Mn, Ta, W , V ^Mit^WoU^O^m^m. m 
At^Sn02. Ti02. SiOz, ZrOz. ZnO , FezOa , AlzOs , so 
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FeO , Cr2 03 , C02O3 > CeOz , InzOa , NiO , MnO , Cu 
0 ^(D^mmt^o 0iJAt^TiN , AIN ^CO^^kJ^, 

^^\'X^mmimo m^\tins m(Dmt^. mx\t^^f^t%sb 

203-Sn02(AT0) CffiS:;^IK-fe^>haM) . F-SnOz^CO 

K — y^^o ^ «=)tC0tJ-^l'^SnO2-lOwt%Sb2O3 > In2 03-5wt% 

sn02(iT0) CH^VT^grjuasi} m<Dm'^^x^^. 
y-jmm^. PTFE. ;uyo> Ci$^-f^>i^ m) ] , 

E f<ii^^^m^f^n. ^rzm ^ito ^t^mmmtLX't 

[0 0 3 4] ^«^t3^JAt^Co2 03-Al2 03 (TM3410. 0.01-- 

0.02Mm), Ti02-Ni0-Co2 03 -Zn0(TM3320 > 0.01'-0.02/^ 
m), Fe2 03-ZnO-Cr2 03 (TM3210> 0.Q1--0.02 M m) l^ti^ 

n, ^fzmXi^'^Mci^^^zmiOzm^m'T-LLXift it-s- 
UD [0.02/im , ai^lSmit^^m:\ , UFOI CO.OIS U 
m, ^-Ct^-^^ K • ^^•;^;UXa^] ^, Fe203 

&^i:Lr«3hyiS'-r h csais^^j^^^iS'-r o. 
06/xin , m^mx^M) m^m^f^n. mi^m^zmix 
^^u^^^m^^^xhrn-M-smzit^cx^isb^n^mmw 

^h<Dxsbnumzm^'t^ciif3:<mmx^^^titt 
no^xhr^^-^o 

[0 0 3 5] ^rz^(b\z. ^mjhmnmwim\$>^^^\t 
mmikmm^i^M^z'Di^^x^t. mmmm^v^^mitL 

yhUT^y-;!/, 2-(2'-fc Hn^S^-3\5*- v • tert- 

^>Vh^jr^/-)]^. 2-(2'-t:Ka^ 

>^-3'-tert- y^JU-5'-y<^^)Vy jlUJU) -5- ^OD^ 
>VhUry— 2-(2"- t Hn^^iz-S' .5'- • tert 

(2'-t: Kn^S^-S' .5'- v • tert- 7 ^ >/l/y x ^ 

rzm^^^2A-i^^ Kp^->^>yyxy >. 2-t kp^ 

'>-4- ;A h^v">;>\/yxy >, 2-t:Kn^v-4- ^^-i^ 

v^>y7xy>, 2.2 - vbHp^s/-4- ^h^v-^ 

>'/yx.y>. 2.2'- vt KD=^v-4.4'-vp^ 
>yyxy>. 2-h:KP^>'-4- ^ K^'>-5- X^U^t;^ 

>v^yxy >^co^>yyxy >^i^s^, ^/12-x^ 

X5^;U-2- '>7y-3.3'->':7xX;UTi5' U U— H^fTDi/- 
frlB^J;tm'INUVIN327 i^/^iJ-i ^-^m^ ^X$>^o 

[0 0 3 6] ^^\zmmjhmm^i\sLmtLx\tm^\i^m 
R-AMi i^mit^mmnm) , Cch{cifi#n^e^iix^j<h 

LTtiSIR-lH > SIR-128 . SIR-130 , SIR-132 , SIR- 
169, SIR-103 , PA-1001 , PA-1005 CH^mJEIfc^tt 

m} m^m^f^n^. mzmmm^i^mmmiz^^^n 
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[0 0 3 7] mt^Lrzmf&X^U^^^:f^y 
[0 0 3 8] $t=>{C. nY^UE<DWW&m. vUn- 

^js^ffiM-r^Acfi^t-ffli/^en-So ■tt'cC^'^atg > iTo 
oy^-f-T-M^, mizy-jmmi^. vU3->uv 

[0 0 3 9] ^tz.. -^\Zii^X7>^i-i^^i1^7.(D 

•C^oT, 4#tlT>^:^<t^tt-rsj|^(-ti. 10^f Q/P 

J^±(^;SStnfitT^a^i:;iW^L<, lOM Q/P*^ 

^'Aic^mmzidm^<D^W}mp^. e^j^t^o.s dBJ^rt 

Q/PJt^i.±10G Q/Pi^T8JS<7)igHT5>0, 30 

[0 0 4 0] mi^^:^^^i^^mmm<Dmmmmm^ 
^^T^mtmmi$^tmz^^^i^±xp]^\zi^mzm 

^•^mmnM^tjrzibLii>^^'^{z'r^:itx. mr^m. 

mzmnrz^^^mm^m^^^mLrzmz^mmmm 

i:!^XtLXmmfJih(Dhlyrzh<DX$>^o 

[0 0 4 1 ] ruiD-^. ^mmmm:^^:^tLx. mm 
i^mi±^^mt^:^^7.miKi^izmom<)&':^^iri>^\imm 4o 

Miitmi^^^^ ^\zt^±Ltzr^:^^x. mm^'pmm^m 

±h^')7x^^^o\zx^. Lf)^hmiSim'pmmmm 
\z^^f^mm^i&T. mm^^\^^}f^^<Dm^mcD]^±^z 
smx$>^'^m.^K^m^^^^<Dm^ o ^^\zi&mi±L 

ii^x^fs.^. ^m^mtLx^^L<\t'^m^m.i^m 
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. fiJitstMSi^ns-io^i^TT^o, m 

^ffl<i:LT^^SL<tlpjm7tSil^;5<30%l^±. pT^t^ 

[0 0 4 2] '^ib\z^rz. mt^mmmmmmnm^vrnm 

^xrnm^f)^ ^ ^^^x±mmi^^rz\ti&m^.^^ o 
"p-x^^cDm^^m^x . ^^^^tm^m^.m^iimmz 
(#^?^) ^~Wf^m^rz\tm-^^i^r^^ 
^^\z\i^Wi7>^'rmw^^(r>±^^rz\^- 
u^m^xmrnML^f-^^t^mm^^f^m^mm-^^^. 
'^(Dmf^\t.m'^^^\zt^L'i^^z.t\tn^ ^^x^u^^. 
[0 0 4 3] ^eti^fc. ^mmf^mumm^m^^i. 
tt&^os^- v&Sim.^^mwm7bm^mwktm^mx^ 
^z,h\z^r^. mnm.. mmm^m^mzi^^'i^^^mm 
m&^^^\^T^^^x(Ddi - 7. h'm.fk^(r>mmm'^uE^ 
^^mm\z^m.\^t^^^^o\z't^z.hf)^x^. ^^r^n 
s^aiattfii^w-rs:tf ^x^^#T. mmz^L^^-^^o^t 
r^ctf}^x€^h(Dx^^. ^fzm^^t. ^^7.y> 
'r'rm^^zmmMm.tn<Dm:mmm\^^^^r^m:^mi^ 
mmLrzm^\z^^^xh. m^^mi^mco^T^z^t^w 
^R\^'r:it^^rji^'^^r)\zLrztnK^'b<DLu^h<D 

[0 0 4 4] ^fz. ^mi^ft^O\ZlS'^7.^^^WtLX 

X. mzmmyu-hmxmT^^nrzmmnxmmr^^ 
ur7^M«fe;^5x. ^iti^^y.^^ti\zmr^iS'7 
X, ■fy-('^-'p^mmmi^m^^mmiit^^xx& 

iSy:^X$>D. ^^^zmA.i(^^i^-J^iS^X'P^)\.-^ 

iS5^xmz^mm'^mx$>^. ^rz^iti:f^7s(D{3i^m 
mi^^T.. n-^ u^-i5^y.m. ■^^\zw-^^^^^\t.^ 
^iWL^^m^ii^7.m^nLi.xmmx^^^t{tmo^ 
x^u\^^. ^rzWLmti.x\tmpLm^\ .{)im m^\^j.±.m 

nmMm^XTX^K>. aSffli:LT«j^2,0mra mm\^A±. 

m\Qmmmm\^ATf)m^ l < , ^mmmtLx^tmi.smm 

m2.0rm m&l^±m, 5mm mm&.T(D:^ ^ TsX^^o 

[0 0 4 5] pvB ^^rz\tEvh ^.mmmf)^. m 

mm.2 um J^J^T<D«igttSS&fe^^pJ||^]1^tC80.0wt 

%&.T^mi^Lisbxmmi^m9k^^^m'^mmtL. ;^ 
^^xmmmi^mmn'f-^wc'^mni^pvB ^^rzmvA ih 
mmmm^\z. pvb ^^tzmvk n^m^\z-^i.mm^m 

m'S.^<r>m(r>mwn^iss\?L. U'tuwLxmmm^mm 
fi^^%rz:itt\^rzcD\^. '^mMmm^\zm%^mm'&m. 

W&^^if^^kLisb^:^f)^^WL\.^<. urn 
mm\±m^^n^rzisbxsbo . -?-<7)E'&a;&<8o.owt 
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<H5.owt %i^(To,5wt %^j.±.mm.x^'DX. (S^u-i^ 
[0 0 4 6] ^fcPVB Jk^rz^t^^ ^.mm^zMLmm^ 

[0 0 4 7] ^(b\z^rz. -^mmtLxiit. m^^ti^^ 
^^)\^y^u—h(w?) . i^-f y5=''>;u:7is^u-h(DiD 
p), >^hUx'>;b7^u— h(DTDP), y^;i/^>y>iU7 

^U— h(BBP) 7^cC<!fc^7^JH^XX5^;U, ^;^c h U ^ U- 
>';i/5}^X:7x— h(TCP) > h U:ti7^;U3jxX7x- h(T 

OP) ?'=c<i:(Z)'J >Kx7.5^;i^. h u y^;^^^ h 
y-;i'y^^<?fc;)4^ux-5^;i/xx7";i/fcc<i:\ 

[0 04 8] ^^fC, ^IBPVB ^Wi&^^^-rs^ggiJi: 
LTti> 0iJAt^x^;i^7;i/=i-;U. n-:/n tr;i/r;ni - 

^U>^n^^ \^mf)m^f^tl^. ^^{z^Tz. WfBEV 

A ^mm^mm^^mm^LxJtt. mx{th)]^:L>. ^ 

[0 0 4 9] ^btr, mtmmmpmm(Dmit^Lx 
\t. '^fk(Dmi^thi^f^^fz\ttJi^>^-u-)],f^^xsi> 
^0 ^rBmcommtLx^tm.z --i.2immm. sf^l 

<ti.l5^0.3 -O.gnmi HigT^^o 
[0 0 5 0] ^i^fd, MfE'&-lJr;^^;^{t:«!l31i:LT«. 
:t-h^U-y^, 3^BETT^2a;^^^120 r^T^Mt- 
0. m^m^zi:^-um^<DL\^^Ri^i^^. rji^. «^f- 

[0 0 5 1 ] 

mm] mmi^fzii^o. ^^mo^^iti^'yxirt. m 

m'^i.isf>rzmm^^mmxh^x'^ii:mmr^:ztxu 
^^m^tix^^^^i^ii'yxm^rBmmiz^m^^pi^ 

m^^rf-\-xm^msbxiS:<^nrzmmYk<Dmm£^ 

U\zBL^i±h€^-::>^m(Dm±m^/^y>:^^<hrz^ 




^m^S- 2 5 9 2 7 9 
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v:i^f)^X^. ^m{zy)^r:>^m^zLf)^h:^^y^<D:k:^^ 

X^^t><DX^^^ 

[0 0 5 2] z>\.^xit. '/%mmm^^msbmii^^\^± 
10 i±Ltb^<k'Dfj:mnrzBmmMm. mm'^A\zmL<u 

iS I ^ ^ Tti/r V ^ pj^a^^Sii ^ ^ ^ o r ^ 
z^i^^x^. mmr&. mm^Tymt&^mo^mmiziDi^'f^ 

yzy^. mmmMm<Dfzisb<Dt!yXT>v'i-o:>^m 

m^!^m^^i^m^^z,t^^x^. :^*o±f^x7>7^± 

ii'^f^mm^. ^^-^ u^'-m(D^^i5^:^t\^x^m'^ 

K— ^>^m^>;i/— 7, ->x— hv\*> K^tc. zL\zm 
Pimiiy7.\zh^i^mmx^. ^tzmnmmmmmw^ji: 
<mmx^. WLi5.<r>:=,-x\zmmu%(Dtit£,^^mt^m 

30 COX^^o 

[0 0 5 3] 

[0 0 5 4] HM^Jl 
20wc%AT0(^^mtiT>5^^>-&W^^<bi^) S^S-T- 

0Sg0.02/xm Ji^T) 5i'a'&WD0P(v:ti?'5";U:7:$' 
h) lOgthii^CO DOP 130g*PVB(^U t*x;U-/^5- 

40 3^u-)i<o^^'^-\z^r^m7Qrcx%^\^^mm&WD 
]h^m^\^fz. n^ntzmmmm.mmm^m^\^m\zx 
190 x:m'ikxm^m() .Mm n^\zy^ }VUi\:Lu-)v\z 
m^^-otz. u^. )Vi^mm\z\'Xi^-um^<DL\^ 
^m-ftz. 

[0 0 5 5] ;^tC:*:#$|!5j300nunx300mra > /P$*?J2.3mm 

\:^'X^^\zmuy^ )VL.^mmL. mmi\^rz^?i\m^m 

[0 0 5 6] liK^^xmmmw^zi h.mo^M'^m^zxti. 
50 gj^^itt^MJEL. ,^80-110 x:mmxm2^--206^um 




(9) 
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[0 0 5 7] #^nAc'&-&:^^X(w^V^TTIB<7)ziI^:fc 
i^^^m : ^yt^miY (340 ^SIB. QASfpRff 

S3) -^1^:^340 -^isoonm<om<Dmj^m^m^L. JIS z 

8722S.^;^JIS R 3106XtiJIS Z 8701fC ctoTnlta^Sjg 
^Tv(380'-780nni). B ltSjS^Ts( 340-1800010) . io 

(%) , felII^^^5?!)rco 
C< ^ OJS) : ^-X'fiSH ^JIS K6714 tC^feLTfT 

m^^mmm :kec mm^ ;uK5am2^^ 

§i) fCcfc^T. SKlO--1000MHzCOjgS(7);RStS*M (d 
B) ^3i«OSJ?3nuD Oi7'J7;^^;^(FL3t)*«D^<?:*f 

ito -^(D^CDm^m (AdB) ;J?^2dBi^f^^^^&i:Lfc, 

CfiEirtt) : -i8±o.6 x:<Df^mx\6±4 mmi&mL 
Cismt^] : 100 rzoMmyK^^zrz mmmmMmL 

immm : 5o±2 "c. t§^®^95±4 %<Dmm[^^z 
m^^^m : E,mmtm^mwi!&mif (hiresta ht 

-210) tCJ:oTzR'J^a 30 
[0 0 5 8] ii^-ht&mm) (M Q/P) o lOM 

C/j:43, S*WfC«jls R 32i2^^±:tf ^X, Itfc-^it 

pT^^7i^^j^^Tv75^,^^76.8%iijg. B^mmm 
Tsm^5H.^%mm. mmf^m?em.7 xm&xm^cru 

XM^, 0iJ^t^8OMH2(FM^x^t^^) , *^^)520 --leSOKH 40 

i^tt^^b. t^^^^t^'^rmntz^m'&tLmm^u^ 

<h r >5^:hiSE«: <h A S a Kj^ffl.^:^ ^ X ^1 

<DXhr>tz^ 50 
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[0 0 5 9] ;^cCi5. totcBf^tt m. ^>zy^-f >OJi 
1f-P^-^--C$^lOOOP#PBl : pJ«7tSii^^<fra{^^^l:;&^ 

ui^'ict) m(Dm^<DWii.^hmmLrz^z^. i^rn 
[0 0 6 0] mmm2 

20wt%AT0(^mtt7>f^^>'&W^S£fb^) SSSfe^ 
(fe^O.OZMm J^AT) ^»^W3GH(hUX^U>yU 3 
-v- 2- X^;uy^U-h) 10g<hil^C03GH 13 
0 g^PVB(4^U h'-;U:/5^^-;U) «tM 485gfCj^»D 
L. ^ LT hXA-;H20(m^'>U n 

->) ^5g^j[jnL. ftti(7)SI^MKiRSi|^<i:<»:t)H3* 

m^LTz. m^nrzmmmi^.mmm^mmmmizxiQo 

^^tt^cJP^*<J0.8mra @a[C0*F«1J^^#>to 

[0 0 6 1] *fC:^^$)^300mmx300min > iP $ ^<J2 . Omra 
00:^7 UT:^^:^S«(FL2) ^fflt^^THM^J 1 il^^^cL 

[0 0 6 2] n^nrz^iti:S^7.\^. TvmQ.S%. Tsf)^ 

58.5%, H7j>^o.4 %mmmm I trnm^zmtifzyt^^i^ 
[0 0 6 3] mmms 

U-h) lOgiiil^t;) BBP90g^PVB mm 323g{Cj^^3P 

mmmi tmm\zLx^m\z\ti^-'rj:m£h<DL\^^ 
m^ifzm^mo.stm msi<D^mm^nrzo 

[0 0 6 4] *fC:fe^^i^300nimx300mm , JP$^*)2 .Omm 

xmrni^iiLfzo 'Ai^^xmmmi t\^mitzLx^i^:fs^ 
T^imm^Lfz. 

[0 0 6 5] m^nrz^it:^^::<Jft. Tv^'76.3%. Ts^^ 

51.5%. H75^o.4 x^mmmi tmm^zmnrz^^ii^^ 
Tms9<7)t)CD-c^o>^o ^rz/'^>:^)i^m.\it7->-Bmmx 

[0 0 6 6] Ilffi0ij4 
20wc%IT0(«®i4i§^W-r >vr>^Sg<b*) S^feiF 

U-h) 10 S^m-^O^ BBP90g$:PVB 323s\zmi}U 
L, $e»tc8^1fl)ISSii<hLThX/^-;H20(m^i/Un 
->).«: 5 g^JpL, lljiififiSJl <i:[iI«{::LT^®(C«i^ 

-umao^ui^^iiirrzm^mQ.Sim mm<D^mm^m 

fZo 

[0 0 6 7] :*fC;^€r$^?tJ300inrax300inni , JP$^^2.0inin 

xmmwt\.rzo ^^^^^xmmmi iiw\mzi.x^^fs^ 




(10) 
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[0 0 6 8] n'E>tirz^itt!^7.itt. Tsf)^ 

51.6%, Hm,4 %^^mmi tmrn^zmtifz^^^i^ 

^0. ^mMm^'t^ii^xtLxmT^ho^x'$>^rzo 
'CO 0 6 9] mmms 

smnuL. mmmi ^mmi>zLxm:mi^—mf!h(^L{^^ 
m-frzm^mo.stm mm<D^mm^mrz. io 
[0 0 7 0] :k\zmmm2 tmm<^^^)T-^y7.su{¥ 
L2) ^m^^x^mmi tmmifZLxmmi^tL: :k^^x 
^mmi tmrn^zLx-^-^-tJ^Tsitrnm^Lfzo ^en 
rz'Bit:^^7.\t. Tvm4.3%. ism2.s%. umA % 

izwim^m^mti. imtmmm i tmm\zmnrz^^w 

^-^mmcDho^x^-orz. 
[0 0 7 1 ] mmme 

20wt%IT0 mm^^ (S^O.l Mtn i^T) ^WL-^^ DID 20 
P(v-r y T^'i^^U^ 3^ h)7g <hji«C^DIDP95g ^SrPVB 

\ih<DL{^^m^irzm^mo.smm mm<D^mm^mrzo 

[0 0 7 2] »i^zmm(D:k€i^tm^<D^^JT:fiv7.<D 

i^^^^j->i^^7.mm,mu)^zm^xm^^. m 
mmi ^^m^zLxmrni^^Lrzo ^A^^xmmmi^m 
m\z LX'^it:^ ^x^tmm^Lfza 

[0 0 7 3] m^htlfz-^i^^^T.^t. Tv75^73.3%> Tsf)^ 
42.0%> H;!?^0.2 %m. mmmi <i:Dmm:i±m^Z:^^Ur} 

mn^\^^\ mmmi ^mm^z^ntzyt^^^ysi^z^iz 30 
[0 0 7 4] mmmr 

20wt%iTo mm^'F iumoA nm ^xT) ^m^m did 

?{V^V'fzy)ly^ h)7g<hjl^<7)DIDP95g^PVB 

mm 323gtr^j[iaL, ^i^\zmmmmn\^\^xh7./^~ 

[0 0 7 5] :k\zmm(Di^^^iim^<D^^}Tf5^7.(D 40 

mmi hmm\z\^xmmw^Li.rz. :k^^xmmm \ 
mzi.x^'^ii^T.it^im^x^rz. 

[0 0 7 6] %ibnrz^^1S^7s\t. lvf)^7Z.2%. Ist^ 

42.1%. H;5^o.2 %m. mmmi xr^mm:'^mzf)^ti^ 
mmmi twimzmntz^^^'^f^^mz 

[0 0 7 7] %mms 

m:mm^ iimm<D^'7^hmx. -mmmit.mmzi.x^ so 
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%rz. 

[0 0 7 8] :k\zmm(0:k^^hm^(r^'>^}m'7 7.<D 

m\ hmmzi.xmmw^\.rzo :k^^xm:mmiLw\m 

13 L T^ti: ^ X {b^lM ^ L /Co 
[0 0 7 9] %^nrz'tiki5^7.\t. Tv7&<76.0%, Ts;5^ 

49.5%. H^^o.2 %m. nmmi xr)mm^mf)^'^'^m 
nmmi Lmmz^nrz^^^'&n,^mzm 

(OX^-dTzo 

[0 0 8 0] ^mm^^mm^ Lm^cDm^m^i.^im m 

(7)^UT:^^X<^3^ ltfe^>^o>X:^^XSS(MFL2) 

xnmmi iimm\z\^x'^^ii^Mtmm^i.rzo 

[0 0 8 1] mibntz'^iki1^:^\t. Tv;0<75.l%, Tsd^ 
52.1%> H;5^0.2 %^^ii0ij 1 <tfwl^{cf5tl/!:5t^#tt 

-^mmo^^cDx^-otz. 

[0 0 8 2] ^MMifl 

iti^^m^LTzo 
[0 0 8 3] %^nrz'^^f5v:^\t. Tv7&^'76.0%> Tst^^ 

54.5%. H;^>^o.2 %mmmm I izWim^zmntz^^^^ 

-^mm(Dh(r>x^r>rz. 
[0 0 8 4] nmmn 

40wt%^11M5|BfMa*ii^T^^TM3410 CC02O3- AI2O3 . 
mgO.Ol- 0.02 Mm, ;^0»^bXliagi] ^iC^WDOP 
20g<t®«<7) TCP( hU^:7lx'>;P;^;:^7x— h)l20g 
$:PVB(4^«J h:-;uy^^-;i.) mm 480g tC^JdO U/i 

*V^"CllSS0iJl <h|WI^tcLT^it;tf ^X^bgl^^L/t, 

[0 0 8 5] %^nrz'^^f!^y.\-X. Ivf^m.^X. Isi)^ 
50.2%. Pe;&^7.8 %<Dm'^^^U':f )V-lh(D^mXh^ 

X. H;&^o.2 «fetc«*D^j^ssri^ttf^, m^n 

nm(D^m\^^n^>7.^<fB'tmm<oh(Dx^':>rz. 
[0 0 8 6] mmm\2 

30wt % ^^mm¥tmw^=F r- ^ s n!332o ct i 02 - n i o- C02 03 

<2n0. ^g0.0l~0.02Mm . ;*C B fl^kXlSaSS] 

Wdop 30gi:il^(7:) MAR( ^^;ur-t:^;i/ U v 7 U— 

h)100g^PVB(3jtU «fSi 480g(3j^ 

^jpL./zt;(7)€:iiM^j 1 t,wm\zi.xm^^^^m'^\^rz. 
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[0 0 8 7] #^n/i:^it:^^Xtl, Tv;5^77.8%. Ts7&< 
60.2%, M^\3.S%<Dm'Pf)^r£^iJ'->Jk(D&mX'3r>r> 

T. Hm.2 %m. m^\z%f:>^^m^mmt. mmm 
CO 0 8 8 ] mmmi3 

30w t % mmmnmWL^^X ^ -5 TM32 l O CPez 03 - ZnO- Crz 0 

3 , fitS0.01-0.02/iin , >cBtS{bIliaS] ^m^^ 10 

DOP 20g<!:ii«rcO 3GH( h U U >^5?^U • v.2 

- x^;uy^ix- h)i50g^PVB(5j^U fc:-;u:/5"^- 
48Og{C^^L^ct>c7)^|li£0iJl i:l«H^(::LT 

CO 0 8 9] m^nft'^itiS^:^\t. Tvm7,S%. Ts^^ 
51.8%. Pe:^<^^^^56Tti^^75^fi¥'^7&^;^j:yU->^CD 

r^r<sidm^iz^.tD^^m^^n^h<^co. mmmit 20 
CO 0 9 03 mmmi4 

20wt%ATo mm^&^^m.7^'^)\^x,^)i^h>mmogt 

3GH( h U X5^U>^U — • iy~2- X^^JU-^^^U — 
h)i50g ^PVB(4^U h'x;uy^^-;i/) ^^te 490gtC^. 

mL. mmmmm. m^m^mir^^tth^zs^a- 
ji^a^^^'^-izj^K) $tj8ot: X ^ 20mmHg «JE L ^ ««J 

immmmnm:moj2<^U'^Lrzo :in^mmmi tm 
m\zLxm^mo,8mia m&(D^mm:^nrzo 'A^^xnm 30 
mi tmmzLx^itfs^7.imm^Lft. 

CO 0 9 n #bn;^c^it;y^Xti> Tv7!>n6.4%, TstS^ . 
51.6%, H:?!i^0.4 %^lliS0»J 1 ^ 

CO 0 9 2 ] ^Ir^0ijl5 

^i^^ioo 'cmm\zmmLx:^i&mzr^'Drz?vh{7f.ij t'x;u 

8Jlt 490gfCATO mmm^2 g^j^^JDL, 
iS^iSKiRSiJ/ci: <>: t ^ t, tc 3 * P - ;K7> ^ - H J: 0 
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^^^^ji tmm\zLxm^mo.smm mm<D^mm^n 
fzo 'M^x^mmi tmm^zLx^it:^^Mtmm^L 

fZo 

CO 0 9 3] ^i^^nfc'&i±:^^X^i. Tv;^m.5%, TsX)< 

55,7%, Hm,2 %mmmm 1 tmm^z^nrz^^^it 

CO 0 9 4] A'>;^;i/MfCOl^Tti. ||M0«J 1 <h 

2 ^ 5 - l5t::4o i^^T fellM0iJ 3 <h 4 <?)i: ^ 

^z L Tjgi:ji«ffl ^ ^ a ift^ffl t L xmm i^xm^^ 
^zLf)^x^^zt\tmo^x^tji\,^o 

CO 0 9 5] 

um &sT(^mm^mmmT^^mmmiz:^m^^T^^ 
i±is^7.RU^<Dnm:^&tLrzzL^ii,z^D. se^fe^ji^b 
^m^tix\*^^^i±i^^xm^r^mmi^z:)^^umm^^ 

comm^<kis^'-xm^mit>x&<mrirzmmii(Dm^ 

75: 6 S It i: ^ ^ o # ^ it ^ ^ 7 N* ^ > ;^ J: < t) 

^x'^^iSyMtmmiLipmxnoz.ty)^x^. ^m\z 

f)^'::>^^^zLf}^hf^'yX(D:k^^'PmmAz^^^^\zM 

jc&L^T^jST^, -a^^x^ti^mm^^^^m^m^^^ 
mm.'^A\ziMi^<. mjti^^mm^^m^c 

iJy:x^(Dmt&m}^i±m^Lxmmmo^9-u}::. y^j 
^^x(D^mnM.'m,^m^'^^ zl t.ti'^x^^ z.^t.u 

y7sm^^^u<m.mx^. m.i5.<D:z.—x\zmMU'^(r)hu 
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